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Abstract  
We applied a non-parametric data envelopment analysis approach to measure the 
technical efficiency of Afghanistan banks from 2009 to 2014. In the first stage, we used 
CCR and BBC models with the assumption of both constant return to scale and variable 
return to scale. In the second stage we used a DEA window analysis to assess the 
performance of Afghan banks form 2009 to 2014. In the last stage we used a DEA 
Malmquist total factor productivity approach to assess weather the increase or 
decrease in efficiency score each year was as a result of improvement in technical 
efficiency or technological change. 
The DEA results suggest that five banks are CCR and seven banks are BCC efficient 
respectively, and positioned on the efficient frontier that should be benchmarked to 
other Afghan banks, as they were the only banks that were efficient form 2009 to 2014. 
In the BCC model we found that the inefficiency of Afghanistan banks are the result of 
scale inefficiency rather that pure technical efficiency.  Based on CCR and BCC models 
local banks are efficient compared to branches of foreign banks. In the second stage, 
based on window analysis results, six local banks and only one foreign bank were 
technically efficient, where the remaining banks were inefficient during the period of 
the study, and two braches of foreign banks were less efficient under window analysis 
compared to other banks in the sample.   
Based on the Malmquist DEA approach Afghanistan banks remain constant in terms of 
productivity.  Only Five local banks out 14 banks have increased their productivity 
during the period of this study, while the other banks, including braches of foreign 
banks, showed decline in productivity form 2009 to 2014. The main sources of stability 
in productivity for Afghan banks are attributed to efficiency change rather than 
technological innovation. This means that the majority of banks did not efficiently select 
their input combinations and did not operate at the constant return to scale. On other 
hand, Afghan banks technical efficiency change shows progress, which means that they 
took full advantage of new technologies. The main sources of decline in the productivity 
of foreign banks are due to a regress in efficiency change rather than technical 
efficiency change. 
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Chapter One 
1.1. Introduction 
Effective and efficient uses of resources are key objectives for every bank. Banking 
efficiency has always been an important topic in financial research. Increasing 
competition for financial services and technological innovation put greater emphasis on 
banking efficiency (Spong, K., Sullivan, R. J., & DeYoung, R. 1995). Recent research 
shows that efficiency is a critical factor in remaining competitive, where efficient banks 
have competitive advantages and substantially lower costs over inefficient banks 
(Spong et al 1995). ICT, or in general technological innovation in the form of data 
processing and improvement in communications, adds greater emphasis to the 
efficiency of banks. Such technological innovation provides more opportunities to raise 
productivity and deliver many services through electronic means. A large number of 
banks are automating many of their operations, and finding cost effective ways to 
introduce new services.  
In general, the financial sector as a whole plays a key role in allocating the economy’s 
financial resources. In order to allocate these resources effectively, the efficiency of 
banks is an important topic for management and policy makers. Based on mentioned 
trends, the main objective of bank management is to control costs and utilize resources 
in an effective and efficient manner, which is the key factor in banking success. 
The efficiency of the banking industry has attracted a large numbers of researchers’ 
attention in last three decades. The term efficiency in economics can be defined as how 
a system or an organization performs well, with given inputs and generated maximum 
output without changing input. Efficiency can be improved if more outputs are 
generated without changing inputs or reducing the number inputs without changing 
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outputs.  The efficiency of the banking industry can be estimated using either a 
parametric method, such as stochastic frontier analysis, or a non-parametric method, 
such as data envelopment analysis.  
1.2. Objective of the study: 
In this research we used a non-parametric DEA approach to measure the technical 
efficiency of Afghan banks from 2009 to 2014. In the first stage, we used the CCR 
model developed by Charnes, Cooper, and Rhodes (1978), and the BBC model 
developed by Banker et al (1984) with the assumptions of both constant return to scale 
and variable return to scale. In the second stage we used the DEA window analysis 
developed by Charnes et al. (1985) to assess the performance of Afghan banks form 
2009 to 2014. In the last stage we used the DEA malmquist total factor productivity 
approach to assess weather the increase or decrease in the efficiency score of each year 
was as a result of improvement in technical efficiency or technological change. 
1.3. Study contributions: 
Several contributions are made by this study. First, this is the first study of Afghan 
banking industry efficiency using three different DEA (CCR and BBC, DEA window 
analysis, and DEA MTFP index) approaches form 2009 to 2014. Second, most studies 
on baking efficiency in Afghanistan are conducted by international organization such as 
the IMF or the World Bank, which are based on one-year analysis that is not sufficient 
when observing the efficiency level of banks. Third, the majority of studies that 
research the efficiency of banks have been conducted in developed and developing 
countries; very few researches have been conducted in least-developed countries, this 
study fills the literature gap on banking efficiency. 
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 1.4. Afghanistan’s economic and political background  
Afghanistan is a landlocked country located within central-Asia and Southern Asia, 
neighboring several powerful and influential countries in Asia. It is bordered by 
Pakistan in the south and east, Iran in west, Tajikistan, Uzbekistan, and Turkmenistan in 
the north, and in the far northeast with China. Additionally, it is close to India and 
Russia. The World Bank has characterized it as least developed country, with post-
conflict and fragile-state attributes. Since the 1970’s, Afghanistan experienced decades 
of civil war and instability, and went through major economic and political 
transformations. It experienced different governmental forms in the kingdom of 
Afghanistan, the republic of Afghanistan in late 70`S, the socialist regime supported by 
former Soviet Union, the Islamic republic of Afghanistan led by Mujahedeen, and 
finally the Taliban Emirate that isolated the county from an international agenda until 
2001. After the 9/11 terrorist attacks, a coalition of counties led by United States of 
America gained control of large parts of country and established an interim government 
headed by Hamid Karzai. Since 2001, Afghanistan has attracted the international 
community`s attention, which has led to massive military and developmental support. 
According to the Global Humanitarian report (2011), a total of US$ 286.4 billion in aid 
was transferred to Afghanistan from 2002-2009 that includes (84%) military aid, 
(9.4 %) humanitarian aid, and (5.6%) other security related aid. This aid has in many 
ways helped the country with democratic reforms, elections, economic growth, and 
massive educational efforts. The security situation, however, has continued worsen year 
by year. 
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1.5. Afghan economy:  
Afghanistan has never experienced an industrial revolution, mostly due to conflict and 
the interference of super powers. Without an industrial revolution, Afghanistan’s major 
industries have remained unchanged for the past 200 years since its lawful foundation 
in1774 (CIAfactbook.com). Major industries are wool, cotton, textile, fruits and nuts, 
rugs, gemstones, and fossil fuels. In 2000, Afghanistan’s GDP was 2.1 billion USD. 
After the United State-led intervention in 2001, the economy of Afghanistan has 
improved significantly, largely because of the infusion of international assistance. In 
January 2002, 4.5 billion USD was collected at the Tokyo conference for the 
reconstruction of Afghanistan. The money has been distributed by the World Bank to 
the interim government, headed by Hamid Karzai for the rebuilding of Afghanistan`s 
infrastructure. Despite assistance of billions of dollars form the international community, 
Afghanistan is still in the state of political and economic chaos and greatly needs a 
sustainable economic development strategy. The Government of Afghanistan is facing 
numerous challenges that include low revenue collection, high levels of corruption, 
weak government capacity, and poor public infrastructure. The international community 
pledged over $67 billion dollars in nine international donor’s conferences between 
2003-2010 (CIA world Fact book report, 2014). In July 2012, the international 
community at a Tokyo conference pledged an additional $16 billion dollars in aid 
through 2015.   
Afghanistan’s Gross Domestic Product (GDP) has been significantly increased from 
2002 to 2014. The GDP in Afghanistan is worth 20.03 billion US dollars in 2014, which 
represented 0.03 percent of the world economy (world bank). 
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Figure 1 .1 GDP growth of Afghanistan from 2006 to 2014 
 
 
Source: World Bank 
According to the world bank (2014), the average GDP in Afghanistan was 5.51 billion 
USD forms 1960-2014, it reached an all time high of 20.54 USD billion in 2012 and a 
record low 0.54 USD billion 1960. The biggest sector of Afghanistan’s economy is 
services, which account for 49% of GDP. This includes transports, storage and 
communication, real estate, and government services (CSO.com). Agriculture accounts 
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for 26% of GDP, while the mining sector and manufacturing industry accounts for 13%, 
and a construction other industries make the remaining part of the GDP (CSO.com). In 
the last decade, the Afghan services economy concentrated more on big projects mainly 
driven by the donor community, but lacked long-term strategies, which could bring 
peace and tranquility (A.B Mohmand, 2012). In addition, “no efforts have been made to 
either reinstate the economic structure of the past, or to develop new strategies that can 
help build a modern state and developed economy”(A.B Mohmand, 2012). Instead, 
billions of dollars have been wasted in the name of privatization and free market, which 
had negative consequences for the country and economy. The donor-driven economy 
has not helped the economic infrastructure of Afghanistan and the development process 
remains ineffective. Currently, the economy of Afghanistan suffers from weak and 
volatile economic performance and dependence of international aid. The existing data 
from the center of statistical organization of Afghanistan shows that volatile economic 
growth is mainly a result of agriculture harvest fluctuations, which is highly dependent 
upon weather conditions. It is worth it to mention that the past ten years of economic 
growth in Afghanistan are not the result of the performance of the real economy 
(aba.com). Foreign aid played a key role in the economic growth, and this creates 
challenges for the future economic growth of Afghanistan when international aid stops 
(aba.com).  
 
1.6. Afghanistan banking industry: 
During three decades of conflict, the financial and banking systems of Afghanistan were 
devastated. The Afghan banking industry was comprised of six state-owned commercial 
banks that were largely inactive, and were mainly located in the capital, Kabul, with few 
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branches in the big cities. In late 2001, after the military intervention of United States 
and their allies, the Afghan banking system grew dramatically, with an influx of 
international aid, expansion of public services, and the entry of local and international 
companies; all required banking services to support their operations. The growth of 
financial services in the Afghan modern banking industry is in the initial stages, with a 
total experience of no more than ten years. This is considered a challenge as well as an 
opportunity. The issues of security and banking culture are the biggest obstacles to 
productivity growth for Afghan banks. Meanwhile, the banking industry in Afghanistan 
is a newly established industry with number of challenges in the areas of technology, 
standards, experiences, and regulatory frameworks. On other hand, the current situation 
in the Afghan banking industry can be counted as an opportunity to create a vision, and 
work toward building an inclusive financial system plan in Afghanistan by adopting 
international standards with local implications, where banking services should be in a 
position to target the whole of Afghanistan in the long-term. In Afghanistan, as of 2014, 
16 banks were operating:  three state-owned banks, nine privately owned commercial 
banks and three branches of foreign banks (ABA.com). In Afghanistan, due to the 
absence of a formal capital market, the banking system plays a major role in the 
financial system. It is developing rapidly despite deficiencies in the legal framework 
(IMF, 2009 P.4). The growth in deposits and the size of the banking sector in 
Afghanistan are two great outcomes of market economy reforms undertaken in the last 
decade. In recent years the growth in the size of the banking sector remained 
constrained due to growing economic and political uncertainty (ABA.com). In the last 
three quarters in 2013, the total number of depositors declined significantly form 
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3,402,417 to 2,695,139. The decline in the number of depositors is mainly attributed to 
the declining aggregate economic activity and uncertain political outlook (ABA.com).   
The banking sector in Afghanistan faced many challenges due to a weak governance 
system. In early September 2010, the banking sector in Afghanistan experienced a 
major setback when the news of widespread fraud at the Kabul bank, Afghanistan`s 
largest private bank, caused the withdrawal of almost half of the bank`s deposits, nearly 
causing the collapse of the country`s largest bank and provider of government salaries 
(SIGAR, 2014). The Kabul bank crisis resulted in the loss of $800 million to afghan 
government and its people. Furthermore, the Kabul bank crisis highlights the weak 
governance of the Afghan central bank in regulating the banking system, enforcing 
bank supervision, and implementing international standards. Despite this crisis, the 
Afghan banking sector remains weak and at risk of further instability. 
 
Table 1. 1 Number of Employees and Branches of Afghanistan banks 
 
NO 
 
Bank Name 
  
Number of branches  Number of employees  
1 AIB 32 641 
2 Afghan united bank 22 439 
3 ARIAN BANK 4 51 
4 AZIZI BANK 71 1238 
5 BAKHTER BANK 55 613 
6 The First Micro Finance 13 1035 
7 MAIWAN Bank 38 946 
8 GHAZANFAR BANK 10 317 
9 KABUL BANK 111 2129 
10 PASHTANY BANK 22 586 
11 Banke-Millie Afghan 36 469 
12 BANK ALFALAH 2 76 
13 HABIB BANK 2 26 
14 National bank of Punjab 4 26 
Source: Afghanistan central bank  
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Table 1. 2. Afghanistan banks Profit from 2009-2014 
Bank name 2009 2010 2011 2012 2013 2014 
Afghanistan 
International Bank 
43,188,771 326,278,992 417,568,256 591,008,274 305,012,880 668,304,798 
Afghan United Bank 34,269,771 9,251,000 199,311,026 172,245,768 197,189,256 529,041,541 
ARIAN BANK 3,338,056 4,338,056 22,455,707 43,283,990 7,440,210 27,448,351 
AZIZI BANK 293,528,254 95,929,000 383,945,616 272,408,448 780,500,472 268,646,084 
Bakhter bank 33,664,270 113,075,000 29,175,450 40,359,390 29,864,016 24,523,254 
The First Micro Finance 11,130,030 62,375,417 172,176,379 243,376,781 248,952,024 198,192,869 
Maiwan Bank 137,501,250 114,591,000 40,551,396 436,838,832 78,982,296 6,746,502 
Ghazanfar Bank (90,709,203) (53,462,000) 16,479,308 11,305,830 266,835,072 6,750,513 
Kabul bank 21,668,446 (432,650,121) 1,042,995,713) (1,367,976,224) (525,063,452) (380,955,696) 
Pashtany bank 11,130,030 62,375,417 172,176,379 243,376,781 248,952,024 198,192,869 
Banke-Millie Afghan 507,537,839 156,187,511 523,623,068 189,113,874 515,033,352 734,880,760 
Bank Alfalah 32,166,869 34,456,000 41,732,740 46,074,360 45,232,320 40,719,672 
Habib bank 15,403,113 14,650,000 18,585,230 21,814,992 24,717,504 27,646,486 
National bank of Punjab 10,338,112 12,765,000 16,147,606 19,680,300 23,582,880 27,345,661 
Source: Afghanistan central bank (million AFGHANI) 
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Table 1 3 Afghanistan banks data (million AFGHANI) from 2009 to 2014 
Items 2009 2010 2011 2012 2012 2013 2014 
Assets 145,275 181,038 203,836 208,408 223,838 245,751 256,795 
Fixe Assets 4,438 6,177 6,402 7,143 6,594 6,798 6,594 
Total Gross Loans 52,146 66,493 80,242 40,056 42,164 46,941 43,233 
Investments - - 449 4,167 5,505 9,671 12,197 
Liabilities 126,172 158,534 221,213 180,426 207,162 217,442 226,618 
Deposits customers 117,698 149,866 156,537 191,697 192,247 207,822 218,847 
Demand Deposits 81,811 95,647 107,579 121,964 139,479 153,854 171,233 
Saving Deposits 30,691 44,989 39,284 46,887 45,477 44,523 40,142 
Financial Capital 19,104 22,504 (17,376) 16,711 16,676 28,309 30,178 
Borrowings 1,886 2,180 19,584 1,999 3,349 5,620 3,981 
Total Income/loss 1,780 2,089 (39,477) (2,048) (663) 1,437 2,178 
Interest Expenses 1,586 2,295 2,560 2,138 1,353 1,692 1,893 
Non-Interest Expenses 6,862 4,269 4,462 4,308 3,554 6,277 5,698 
Operating Expenses 7,320 7,098 7,588 7,449 6,052 9,488 9,250 
ROA 1.69 1.40 -20.09 -1.01 -0.42 0.61 0.90 
ROE 10.28 10.25 -520.84 -14.98 -5.71 8.18 7.35 
Interest on Deposits N/A 3.68% 4.02% 3.57% 2.96% 3.00% 2.81% 
Number of employee 6083 8540 9318 8833 8099 8,712 8839 
Number of ATMs 11 66 91 94 105 122 136 
Number of branches N/A 327 361 350 352 390 418 
            Source: Afghanistan central bank
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1.7. Statement of problem: 
Since 2001, the Afghan banking industry experienced a phenomenal increase from three 
state-owned banks to 15 commercial banks, as of 2016. The Efficiency of the Afghan 
banking industry is very important for the following reasons. First, after the fraud 
scandal in one of Afghanistan’s largest banks, Kabul bank, the banking sector is under 
strict supervision of the Afghan Central bank and international organizations. It is very 
important for managers and policy makers of Afghan banks to utilize their resources 
efficiently. Second, due to increasing competition and technological innovations the 
inefficient banks will be put out of the market by more efficient banks. Third, banks 
play an important role in Afghanistan’s financial market due to the absence of a formal 
capital market, where banks provide loans and other investment opportunities for the 
private sector. Fourth, the efficiency of banks is very important for customers, where 
efficient banks have a high quality of services. Finally, the efficiency of banking is 
important for regulators and policy makers to formulate polices that can affect the 
banking sector and economy of Afghanistan as a whole. 
 
1.8. Research questions  
1. Does the size of a bank influence its efficiency level? 
2. Are local banks more efficient than branches of foreign banks in Afghanistan? 
3. How does technical efficiency compare among the banks? 
4. Does bank profitability have an impact on efficiency level? 
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Chapter two 
2.1 Literature review 
Efficiency in banking has been attracting the attention of a larger number of researchers 
for many years. The majority of these researchers focus on the efficiency level of the 
banking industry in both developing and developed countries. Many researchers have 
used a parametric method and non-parametric approach to measure banking efficiency. 
We divided banking efficiency in two categories around the world. The first category is 
the efficiency of banking using the DEA approach for a group of countries and the 
second category is the efficiency banking using DEA approach in a single country.  
2.1.1 Efficiency of group of countries: 
Pastor, Jose, Perez, Francisco, Quesada, and Javier (1997) compared the efficiency, 
productivity and differences in the technology of different European and Unites States 
banks for the year 1992. In their studies they choose 168 banks in the U.S., 67 banks in 
France, 59 banks in Spain, 44 banks in Austria, 31 banks in Italy, 22 banks in Germany, 
18 banks in the U.K., and 17 banks in Belgium. They used the DEA approach to 
investigate the efficiency level of banks in their study. They chose two inputs “non- 
interest expenses and personal expenses” and three outputs “loans, other productive 
assets, and deposits” to analyze the efficiency level banks. Based on their findings on 
cross-country efficiency scores, the banks from Spain, Denmark, and Portugal are 
relatively the most technically efficient. While the banks from France and Italy are 
found to be less efficient. They also found that the banks in the U.S., Austria, and 
Germany were scale inefficient.   
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Lozano-Vivas, A., Pastor, J. T., & Hasan, I. (2001) evaluated the banks performance in 
the context of an integrated European Union market and member state. First, they 
investigated the technical efficiency of each country using the DEA model. Then, they 
used a second DEA model to define the environmental factor together with banking 
variables in order to standardize the country-specific environmental condition. They 
used a cross section of data for the year 1993 of 10 European banking industries 
“Belgium, France, Germany, Italy, Luxembourg, Netherlands, Portugal, Spain, and 
United kingdom”. They specified two inputs (labor and physical capital) and three 
outputs “loans, deposits and other earning assets”. They found that banks from Spain, 
Denmark and Portugal are relatively most technical efficient form other European 
countries. The banks from France and Italy are found to be less efficient in this study as 
well. 
Casu, B., & Molyneux, P. (2003) used a Data envelopment analysis approach to 
investigate weather the efficiency level of the banking system in five European 
countries (France, Spain, United Kingdom, Italy, and Germany) from 1993 to 1997 has 
been improved? They also evaluated the determinants of European bank efficiency 
using the Tobit regression model in order to evaluate the county-specific factors relating 
to efficiency. They specified two inputs (total costs and total deposits) and two outputs 
(total loans and other earning assets). Based on their study, the DEA results show a low 
average level of efficiency during the period of study. CASU and MOLYNEUX (2003) 
found that except the banks in Italy, the sample showed there are slight improvements 
in the average efficiency of the banking system during the period of the study. They 
concluded that the efficiency difference found in the European banking system is due to 
the country specific aspects of the banking technology. 
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Mostafa, M. (2007) used the DEA approach to investigate the relative efficiency of the 
top 50 banks in the Gulf Cooperation Council (GCC). He used cross-sectional data for 
the year 2005. The Gulf Cooperation Council is comprised of six Arab nations: Bahrain, 
Kuwait, Oman, Qatar, Saudi Arabia, and United Arab Emirates. He specified two inputs 
(assets and equity) and three outputs (return on assets, return on equity, and net profit). 
He found that only ten banks were efficient in this study. In addition, his findings 
indicate that there is potential for significant improvement. He further states, “Separate 
benchmarks were derived for possible reduction in resources used, and significant 
savings are possible on this account”. 
 
Mustafa, M. (2007) used the DEA approach to evaluate the relative efficiency of the top 
100 Arab banks. He used cross-sectional data for the year 2005. He specified two inputs 
(assets and capital) and three outputs (net profit, return on assets, and return on equity). 
His findings indicated that the performance of several banks is sub-optimal, suggesting 
that there is significant potential for improvement. He further states, “Separate 
benchmarks were derived for possible reduction in resources used, and significant 
saving are possible on this account”. 
 
2.1.2 Efficiency in single country  
Berg, S. A., Førsund, F. R., & Jansen, E. S. (1991) used the DEA approach to measure 
the technical efficiency of Norwegian banks for the year 1985. They specified four 
inputs (labor, machines, material, and building) and five outputs (demand deposits, time 
deposits, short-term loan, long-term loan, and other services). They found that the 
efficiency ranking of individual banks depended substantially on the choice of outputs, 
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where the size of potential productivity improvements was less affected in the 
Norwegian banking sector.  
Miller. S. M. & Noulas. A. G. (1996) used the DEA approach to measure the relative 
technical efficiency of 201 large commercial banks in the Unites States from 1984 to 
1990. They specified four inputs (total transactions deposits, total non-transactional 
deposits, total interest expense and total non-interest expenses) and six outputs 
(commercial and industrial loans, consumer loans, real estate loans, investments, total 
interest income, and total non-interest income). They found that the average inefficiency 
(pure technical and scale) across all 201 banks in the United States is small, at just over 
5 percent, which is much lower then the previous studies. In addition, the larger and 
more profitable banks had a higher level of technical efficiency. Their findings further 
indicated that market power does not affect efficiency. 
 
Akhtar, M. H. and Nishat, M. (2002) used the DEA approach to measure the technical 
efficiency of 46 commercial (25 local and 21 foreign) banks in Pakistan for the year 
1998. He specified two outputs (investment and loans) and two inputs (deposits and 
capital). Based on their results, private banks were efficient compared to other banks in 
the study. They further added that the high efficiency of private banks was attributed to 
the extensive branch network, high distribution power, and stable retail market size. 
They concluded that the Pakistani banking sector needed improvement in efficiency 
through a combined effort from banks and government. 
 
Sathye, M. (2003) applied the DEA model to estimate the efficiency level of three 
groups of banks (publicly owned, privately owned and foreign banks) in India from 
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1997 to 1998. He constructed two DEA models to show how the efficiency score varied 
with a change in inputs and outputs. In Model A he used two inputs (interest expenses 
and non-interest expenses) and two outputs (net interest income and non-interest 
income. In Model B he changed the inputs (total deposits and numbers of staff) and the 
output net interest was replaced to net loan. His results indicated that in Model A the 
mean efficiency score of public banks are higher than private sector and foreign banks. 
But in Model B the public banks had lower mean efficiency scores then the foreign 
banks, and higher than private banks in India. Based on his findings most banks in the 
frontier are foreign banks.  
 
Jemric, I., & Vujcic, B. (2002) used the data envelopment analysis (DEA) approach to 
analyze the efficiency of banks in Croatia between 1995 and 2000. They used two DEA 
models CCR (constant return to scale) and BCC (variable return to scale). They 
specified four inputs (interest and related cost, commission for services and related 
costs, labor related administrative costs, and capital related administrative costs) and 
two outputs (interest and related revenues and non-interest revenues) for the operating 
approach. For the intermediation approach they specified three inputs (fixed assets and 
software, number of employees, and total deposits received) and two outputs (total 
loans extended and short-term securities issued by official sectors). 
Based on their findings foreign-owned banks were, on average, the most efficient, and 
new banks were more efficient than old banks. Also, smaller banks are globally 
efficient, but large banks are BCC (return to scale) efficient. 
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Drake, L., & Hall, M. J. (2003) used the non-parametric frontier approach (DEA) to 
measure the technical and scale efficiencies of 149 Japanese banks using a cross-section 
data for the year 1997. They specified three inputs (general and administrative expenses, 
fixed assets, retail and wholesale deposits) and three outputs (total loans and bills 
discounted, liquid assets and other investments in securities, and other income). They 
found that large banks have the least potential X-efficiency gains, as they tend to exhibit 
the lowest levels of pure technical inefficiencies of all Japanese banks. Their findings 
suggest that larger banks were operating above minimum efficient scale, yet was the 
opposite for smaller banks. Finally they stated that, “Controlling for the exogenous 
impact of problem loans is important in Japanese banking, especially for the smaller 
regional banks”. 
 
Xiaogang, C., Skully, M., & Brown, K. (2005) used the data envelopment analysis 
approach to investigate the impact of deregulation on Chinese banking efficiency from 
1993 to 2000. They specified four inputs (interest expenses, non-interest expenses, price 
of deposits, and the price capital) and three outputs (loans, deposits and non-interest 
income). They found that deregulation had significant impact on the efficiency of 
banking in china after the enactment of the 1995 deregulation policy. They concluded 
that the efficiency of banking in China declined from 1997 to 2000 due to both 
international and domestic factors. 
Sufian, F. (2006) used data envelopment analysis to investigate the performance of the 
Malaysian Islamic banking sector from 2001 to 2005. He employed two different 
approaches to differentiate how efficiency scores vary with changes in inputs and 
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outputs. He also evaluated the impact of risk factors for Islamic bank efficiency, which 
incorporated problem loans as non-discretionary input variables in his analysis. 
He used two alternative DEA models. In Model A, Malaysian Islamic banks were 
considered as multi-product firms that produced two outputs (total loans and 
investment) by employing one input (total deposits). In Model B, loan loss provision is 
incorporated as an input variable to assess the importance of risk and lending quality 
problems in explaining the efficiency of Malaysian Islamic banks. He found that the 
foreign banks exhibited higher technical efficiency compared to domestic banks. These 
findings were validated by a series of parametric and non-parametric tests. The 
inclusion of risk factors had a mixed impact on Malaysian Islamic banks. His result 
suggest that “ potential economies of scale may be overestimated when risk factors are 
excluded, pure technical efficiency estimates on the other hand tend to be much more 
sensitive to the exclusion of risk factors”. 
 
Havrylchyk, O. (2006) used the data envelopment analysis approach to estimate the 
efficiency level of Polish banks from 1997-2001. He specified three inputs (capital, 
labor and deposits) and three outputs (loans, governmental bonds and off-balance sheet 
items). He compares the efficiency score of foreign banks versus domestic banks. 
Havrylchyk (2006) found that foreign banks are efficient compared to domestic banks. 
He found that the Polish banking industry was not efficient during the period of study.  
Erdem, C., & Erdem, M. S. (2008) measured, technical, allocative, and economic 
efficiency levels of banks whose stocks are traded in the Istanbul stock exchange in the 
Republic of Turkey. They used the DEA approach to measure the efficiency level for 
the period from 1998 to 2004. They choose three inputs (labor, physical capital and 
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interest bearing liabilities) and one output (profit before tax). They found that six banks 
were technically efficient during the period of study. They conclude that due to the 
financial crises in Turkey in 2000, 2001, and 2003 the average level of efficiency was 
affected. 
Pasiouras, F. (2008) used the DEA approach to estimate the technical and scale 
efficiencies of Greek commercial banks, and the impact of credit risk, off-balance sheet 
activities, and international operations from 2000 to 2004. He used five DEA models in 
total. The first four models were based on an intermediation approach but with different 
input/output combinations. Model five was based on a profit-oriented approach. He 
found that the inclusion of off-balance sheet items in the outputs does not have an 
impact on the efficiency score. His results indicated that banks with international 
operations are more efficient than those operating on the national level. He also 
regressed the score obtained from the profit-oriented model and intermediation model 
over the banks’ financial characteristics and variable reflecting strategies. These results 
show that higher capitalization, loan activity, and market power increased the efficiency 
of banks. He also found that the number of branches had a significant impact on the 
efficiency level of banks, but the number of ATMs did not.  
 
Tahir, I. M., & Bakar, N. M. A. (2009) used the DEA approach to measure the overall, 
pure technical, and scale efficiencies of Malaysian commercial banks from 2000-2006. 
They specified two inputs (total deposits and total overhead expenses), and one output, 
total earning assets. They found that domestic banks were relatively more efficient than 
foreign banks. Their results indicated that the domestic banks’ inefficiency was 
attributable to pure technical inefficiency rather than scale inefficiency. On other hand, 
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the inefficiency of foreign banks was attributed to scale inefficiency rather than the pure 
technical inefficiency. They also determined whether foreign and domestic banks were 
drawn from the same environment by performing a series of parametric and non-
parametric tests. Their results from parametric and non-parametric tests indicated that 
both foreign and domestic banks possessed the same technology for the years from 
2000-2004, where the results for 2005 and 2006 suggest otherwise. This means that the 
banks in 2005 and 2006 had access to more efficient technology.  
 
Staub, R. B., e Souza, G. D. S., & Tabak, B. M. (2010) used the DEA approach to 
measure cost, technical, and allocative efficiencies of Brazilian banks from 2000 to 
2009. They specified three inputs (interest expenses, operational expenses net of 
personal expenses, and personal expenses “labors”) and three outputs (investment, total 
loans net of provision and deposits). They found that Brazilian banks had a low level of 
cost efficiency compared to banks in United States and Europe. They stated that from 
2000-2003 due to high macroeconomic volatility, the economic inefficiency in 
Brazilian banks could be attributed mainly to technical inefficiency rather than 
allocative inefficiency. They also found that the state-owned banks were more 
significantly cost efficient than foreign and domestic banks. They concluded that there 
is no evidence of a difference in economic efficiency due to the size of banks and their 
types of activities. 
 
Sufian. F. & Shah Habibullah. M. (2010) used the DEA approach to estimate the 
efficiency level of the Thai banking industry from 1999 to 2008. The also used the 
Tobit regression analysis to estimate the Thai banking industry’s production efficiency 
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while controlling the potential effect of banks specific characteristics (internal) 
macroeconomic and industry specific (external) contextual variables. They choose three 
inputs (total deposits, fixed assets, and labor) and three outputs (loans to customer and 
other banks, investments, net income).   
They found that scale inefficiency outweighs pure technical inefficiency in determining 
the Thai banking sector’s technical efficiency. The result form regression analysis 
suggested that banks with higher loan intensity and better capital showed higher 
efficiency levels. Their results indicated that domestic banks had a higher technical 
efficiency compared to foreign banks. In addition, their results also suggested that the 
global financial crisis in 2008-2009 had a negative impact on Thai banks.  
 
Alkhathlan, K. A., & Malik, S. A. (2010) used the DEA model to evaluate the relative 
efficiency of Saudi Banks from 2003 to 2008. They applied two basic DEA models, the 
Charnes-Cooper-Rhodes (CCR) and the Banker-Charnes-Cooper (BCC) models, in 
their study. They specified three inputs (operating expenses, equity capital, and 
deposits) and two outputs (loans and advances). They suggested that majority of banks 
in the Kingdom of Saudi Arabia efficiently managed their financial resources. They also 
found that in 2007 five banks were CCR efficient and six banks were BCC efficient.  
 
Mohamed Shahwan, T., & Mohammed Hassan, Y. (2013) used the DEA approach to 
measure the relative efficiency of the United Arab Emirates’ banks based on three 
different dimensions, profitability, marketability, and social disclosure, by using cross-
sectional data of the year 2009. They chose inputs and outputs for three different 
dimensions. For the first dimension, based on profitability efficiency, they specified 
 22 
three inputs (total deposits, total operating expenses, and leverage) and two outputs 
(return on assets and return on equity). For measuring marketability efficiency, there 
were two inputs (return on assets and return on equity) and two outputs (price/earnings 
ration and EPS). To measure social disclosure, they used six inputs (EPS, P/E, 
Institutional ownership percentage, existence of audit committee, governmental 
ownership percentage, and Sheikh percentage). 
Based on their results UAE banks were preforming much better in profitability and 
social disclosure activities than marketability activities. They concluded that there was a 
positive relationship between the performance of social disclosure and profitability 
performance. 
 
Adjei-Frimpong, K., Gan, C., & Hu, B. (2014) used DEA approach to measure the cost 
efficiency level of the Ghanaian banking industry from 2001-2010. They also 
investigated the impact of size, capitalization, loan loss provision, inflation rate, and the 
GDP growth rate on Ghana’s bank efficiency. They specified two outputs (total 
customers loan and other earning assets) and two inputs (customer deposits labor). They 
found that Ghanaian banks are operating far from the efficiency frontier during the 
period of study. Their study revealed that bank size has no influence on the bank cost 
efficiency, while the GDP growth rate negatively influenced a bank’s cost efficiency.  
 
Erasmus, C., & Makina, D. (2014) measured the efficiency level of five major banks of 
South Africa using standard and alternative approaches to DEA from 2006 to 2012. In 
the standard DEA approach, they measured the efficiency of banks utilizing linear 
average of outputs and inputs, while in the alternative DEA approach they utilized non-
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linear averages. They specified six inputs (deposits, other liabilities, shareholders’ 
equity, staff costs, non-interest expenses, and fixed assets) and two outputs (loans and 
overdrafts and non-interest income). 
Their results showed that under both DEA approaches the South African banks were 
DEA efficient. In addition, the global financial crisis (2008-2009) did not affect the 
efficiency level of the banks. Since the banks were efficient prior to the financial crisis, 
it could be argued that their efficiency was one of the contributory factors for their 
resilience during the 2008-2009 global financial crises.   
 
In view of the banking efficiency literature discussed, major studies in banking 
efficiency have been conducted extensively for the United States and European 
commercial banks, and other developing countries. Unfortunately no study has been 
done to investigate the technical efficiency of Afghanistan’s banking industry. 
Therefore, more empirical work is needed on the banking efficiency in Afghanistan; one 
of the major objectives of this study is to measure the technical efficiency of 
Afghanistan’s banking industry by applying a non-parametric data envelopment 
analysis approach to fill the literature gap in this area. 
Overall, the literature on measuring banking efficiency that has been presented here 
enables us to choose convenient outputs and inputs to use in this study. 
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Chapter three 
3.1 Methodology 
In last four decade, the measurement of efficiency has attracted the attention of many 
researchers. It has significant importance for bank managerial policies and strategies. 
Furthermore, efficiency in general terms means how to do something with out waste. In 
Economics there are two main approaches to measure the technical efficiency of a 
system. One is based on a parametric model (econometric model) and the other is based 
on non-parametric model. These two approaches use different methods to envelope data 
and in applying this method they use a different approach when addressing random 
noise and for flexibility in the structure of production technology (Porcelli, F., 2009). 
These methods differ in many ways. The econometric approach is a parametric 
approach, and, as result, suffers from misspecification, while the non-parametric 
method is immune to any form of misspecification (Porcelli, F., 2009).    
The efficiency of the banking industry has been studied by using different measures, 
such as technical efficiency, allocative efficiency, scale efficiency, and economic 
efficiency. 
3.2Efficiency  
For many years, the efficiency of productivity of firms was calculated by using ratios; 
for example dividing total output by total input. In 1957, Farrell, M.J. expressed that 
overall or economic efficiency could be divided into two parts: technical efficiency and 
allocative efficiency. Based on Farrell, M. J. (1957) work efficiencies were measured 
using single input and outputs. In 1962, Farrell and Fieldhouse extended the technique 
to include multiple inputs and outputs. 
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The concepts of technical efficiency and allocative efficiency, and their measurement, 
was illustrated graphically by Farrell, M. J. (1957), in figure 3.1 the curve Y0Y0’ 
represent a combination of two inputs (feed and capital) in producing output level Y0, 
or the efficient isoquant. The line C0C0’ represents the input combination of feed and 
capital, which has the aggregate cost of C0 (iso-cost line). The efficient isoquant is the 
frontier production, all the points on the curve Y0Y0’ are technically efficient. Point D 
in the production frontier is allocativelly efficient where it has the least-cost feasible 
combination of inputs (capital and feed) needed to produce Y0. Point D is both 
technically and allocatively efficient; it is also termed as a point of economic efficiency. 
Suppose that point B in the figure 3.1 represents an observed combination of inputs 
(feed and capital) to produce output Y0. At point B the production is neither technically 
or allocatively efficient. The degree of the technical inefficiency of point B is given by 
ratio OB/OA that is the ratio of distance between efficient and actual input use. The 
ratio OA/OC that is the distance between the isoquant and iso-cost line represents the 
degree of allocative inefficiency for produce B. 
 In Data envelopment analysis (DEA), technical efficiency of a firm can be viewed from 
two perspectives. First is input-oriented technical efficiency that focuses on the 
possibility of reducing inputs to the given level of outputs. Second is output-oriented 
technical efficiency that focuses on the possible expansion in outputs for a given level 
of inputs.  
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Figure 3 1 Graphical illustration of Technical and Allocative Efficiency 
 
 
Source: Farrell, M. J. (1957). 
3.3Technical efficiency: 
Technical efficiency focuses more on the physical relationship between the levels of 
inputs to the level of outputs; it requires inputs and outputs without price (Bauer et al. 
1998). A firm is said to be technically efficient if it either minimizes its input without 
changing outputs, or maximizes the output without changing the inputs. According to 
Koopmans, T. C. (1951) 
“A producer is technically efficient if an increase in an output requires a 
reduction in at least one other output or an increase in at least one input, and if a 
reduction in any input requires an increase in at least one other input or a 
reduction in at least one output.” 
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In general, the main purpose of Measuring Technical efficiency  (X efficiency) is to find 
out weather in production processes a firm used its best available technology. In this 
paper we will measure the technical efficiency of Afghan banks. 
3.4Allocative efficiency:  
Allocative (or price) efficiency of a firm is referred to the ability to combine inputs and 
outputs in optimal proportion. It is measured in terms of the behavioral goals of 
production (Koopmans, T. C., 1951), or the capacity of a firm to sufficiently choose the 
input amount in light of relative prices. Allocative efficiency is necessary for a firm in a 
given level of production to maximize its profit or minimize its costs.  
3.5Scale efficiency: 
Scale efficiency measures the productivity of a firm at a given point with respect to 
what it could accomplish if it operates at the most productive scale size, where the 
average productivity reaches a maximum level (Kounetas and Tsekouras, 2007). 
3.6Economic efficiency: 
The economic efficiency of a firm is measured by its global economic performance, 
which is by its ability to make the operations profitable. According to Farrell (1951) 
economic efficiency is the product of technical efficiency and allocative efficiency. He 
further adds, “A firm cannot be 100% economically efficient if it is not 100% 
technically efficient and at the same time 100% allocativelly efficient”.    
 
Economic efficiency =Technical Efficiency *Aollcative Efficiency 
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3.7Data Envelopment Analysis (DEA) 
For many years the efficiency of firms was calculated by using ratios; for example 
dividing total output by total input. In 1957, Farrell et al expressed that overall or 
economic efficiency could be divided into two parts: technical efficiency and allocative 
efficiency. Based on Farrell’s (1957) work, efficiency was measured using a single 
input and output. In 1962, Farrell, M. J., and Fieldhouse extended the technique to 
include multiple inputs and outputs. They assigned weights to each input and output, 
and efficiency was expressed as the weighted sum of outputs divided by weighted sum 
of inputs. The major challenge in Farrell`s method was finding common weights for all 
units. Later in 1978, Charnes, Cooper, and Rhodes addressed this problem. Their 
approach allowed each unit to choose its own set of weights to maximize its efficiency 
compared to its peers. This method has been known as Data envelopment analysis. 
The data envelopment analysis is a non-parametric mathematical programing technique 
developed by Charnes, Cooper, and Rhodes in 1978. DEA is used to evaluate the 
relative efficiency of a number of producers or decision-making unites (DMUs). It 
allows us to compare the relative efficiency of DMUs by determining the efficient 
DMU as a benchmark. It determines the relatively efficient production frontier, based 
on the empirical data on chosen input and output for a number of DMUs. 
In DEA the efficiency of any DMU is obtained from the maximum ratio of weighted 
outputs to weighted inputs subjected to conditions that are similar to ratios for every 
DMU, and should be less than or equal to unity (Charnes, Cooper, and Rhodes, 1978). 
DEA has capability to handle multiple inputs and outputs; it uses linear programing to 
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construct a non-parametric piece-wise surface over the data so as to be able to calculate 
the efficiency without parameterizing the technology (Porcelli, F., 2009). 
According to Zamuee, M. (2015) figure 3.2 shows a set of DMUs, A, B, C, D, E, F, and 
G, with each DMU consuming a single input (number of employee) and producing two 
outputs (customer and sales). Applying DEA approach to this set of DMUs will identify 
A, B, C, and D as efficient units because they are on the efficient frontier line and these 
DMUs will make an envelope around the entire data set. The DMUs E, F, and G are 
inefficient because they are below the efficient frontier line. Unit E could become 
efficient and moved to the efficient frontier at point E’ by decreasing its input or 
increasing its outputs. Unit A is closest to being the efficient peer of E, in fact is the 
model unit for inefficient unit E. apart from determining the efficient unit, DEA provide 
guidelines for improvement for inefficient DMUs. In DEA, each inefficient DMU is 
referenced to at least one efficient DMU. It is compared to those units most similar to 
itself. 
 
 30 
Figure 3. 2 DEA model with single input and two outputs 
 
Source: (Zamuee, M. 2015) 
 
3.8 Concept of Return to scale in DEA: 
In DEA, the envelopment surface will differ depending upon the scale of assumptions 
that underpin the model (Cooper, Seiford and Tone, 2000). Generally, two scale 
assumptions are employed in DEA: constant return to scale (CRS), and variable return 
to scale (VRS). In Constant return to scale the outputs will change by the same 
proportion as inputs. Variable return to scale encompasses both increasing and 
decreasing return to scale. Based on variable return to scale, a production technology 
may exhibit increasing, decreasing, and constant return to scale characteristics. The 
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effect of the scale assumption on the measurement of capacity utilization is illustrated in 
figure 3.3 based on Cooper, Seiford and Tone (2000) four units A, B, C, and D are used 
to measure the efficient frontier under constant return to scale and variable return to 
scale. The frontier defines the full capacity output given the level of fixed inputs. Based 
on the constant return to scale, the frontier is defined by point C while for all the unit 
under the frontiers indicate capacity under utilization. Based on the variable return to 
scale, the frontier is defined by point A, C, and D. Point B lies below the frontier, which 
indicates capacity underutilization. The capacity output based on variable return to scale 
is lower than the capacity output corresponding to a constant return to scale. 
 
Figure 3. 3 Constant return to scale and variable return to scale frontiers 
 
 
Sources: (Cooper, Seiford and Tone, 2000). 
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3.9Banks efficiency measurement method: 
There have been a large number of researches conducted using the DEA approach in the 
banking industry (Berger, A. N., & Humphrey, D. B., 1997). There is still no consensus 
on the best method for measuring the efficiency level of banking system, however 
(Leong, Dollery, and Coelli. 1997). At least four different approaches have been used in 
this area; econometric (stochastic) frontier analysis, thick frontier analysis (TFA) 
approach, the distribution-free approach, and the DEA approach. Most published 
research on the banking industry using DEA can be categorized by three main DEA 
models (production model, intermediation model and profitability model).   
 
3.9.1Production model: in the production model, banks are considered as institutions 
that provide fee-based products and services to customers using different resources 
(Asmild, M., Paradi, J. C., Aggarwall, V., & Schaffnit, C., 2004). In this model, 
services and products such as deposits and loans are considered as outputs and 
resources such as labor, capital, and operating expenses are considered inputs. 
According to Asmild et al. (2004) the production model is used for studying operational 
efficiency and assumes that output is given by customer demand. In this model the 
objective of the bank is to minimize the consumption of inputs by delivering banking 
services. 
3.9.2Intermediation model: in this model, banks are characterized as financial 
intermediaries whose function is to collect funds in the form of deposits and other 
loanable funds, and lend them as loans or other assets earning income  (Asmild, M., 
Paradi, J. C., Aggarwall, V., & Schaffnit, C., 2004). The different funds that can be 
borrowed and the various costs incurred in the preforming of the process of 
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intermediation are considered inputs. The various ways that fund can be loaned out in 
this process are considered outputs 
3.9.3Profitability model: like the production model, the profitability model treats 
banks as production facilities that convert inputs (expenses) into outputs (revenues). 
The focus in this model is to maximize revenues (Asmild et al. 2004). 
3.10DEA Models:  
There are different DEA models that are discussed below with the assumption of CRS 
and VRS.  
3.10.1The CCR Model: 
The CCR model is one of the basic DEA models developed by Charnes, Cooper, and 
Rhodes based on Farrell`s method to measure efficiency, to maximize the ratio of 
weighted output over weighted inputs subject to the constraint that no other decision 
making unit has a ratio larger than one when using the same weights. They first 
introduced the term Decision-Making Unit (DMU) to describe the efficiency of 
organization under study. Suppose there are n decision-making units DMU1, 
DMU2…DMUn: with m inputs: X1, X2, X3…Xm and s outputs: Y1, Y2, Y3…Ys. The 
following fractional programing model can be solved to measure the relative efficiency 
of DMUs. 
3.10.1.1CCR Input oriented Model: 
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In the above ratio the 𝑥   𝑦   (all positive) are the known outputs and inputs of jth 
DMU respectively and  are the variable weights for given inputs and 
outputs to be determined by solving the above ratio.    is the value of efficiency of 
DMU under study and   is infinitesimal constant that ensures all the weights of inputs 
and outputs must be positive. 
The main objective of assigning weights to inputs and outputs is to maximize the 
efficiency of the DMU under evaluation. The constraint in the above ratio means that 
the efficiency of other DMUs in the sample should not exceed one (Mikušová, P., 2015). 
The numerator of the above ratio should transform into linear programming.  
 
The above fractional programing model can be transferred to a linear programing 
problem (Charnes, 62). 
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The above fractional program is equivalent to the linear program, and both the 
equations have the same optimal objective value, ho. 
When      has    1, then the DMU is considered CCR-inefficient. Therefore, there 
must be at least one constraint for optimal weights to produce equality between the left 
and the right hand side; otherwise    could be enlarged (Sowlati, T., & Paradi, J. C. 
2004). 
 
The dual problem of equation 2 is expressed as follow: 
 
       
 
            .     ∑  
 
   
.    ≥         . .      
 EQ- 3 
 36 
∑  
 
   
.    ≥                
       
 
  ≥        . .    
   
In the above formulas     and         . . .    ) are the dual variable of the linear 
program.   Is the scalar variable (proportional reduction), which should apply to all 
inputs of      in order to be come efficient (Sowlati T., 2004). 
 
In order to transform the above dual problem into the linear programing standard form, 
slack variable  𝑠     𝑠  should be added to the model (Sowlati T., 2004). A slack 
variable is standard linear programing terminology for additional variables added to the 
model in order to convert an inequality constraint to a quality constraint (Sowlati T., 
2004).  
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In the above formulation if   for a DMU is 1, but the slack is a non-zero variable, it 
means that additional improvement is in the efficiency of this DMU is possible by 
reducing or increasing specific inputs or outputs (Charnes, Cooper, and Rhodes, 1978). 
This problem was removed by amending the objective function to maximize the slack 
variables, without minimizing  . This resulted in the following amended objective 
function: 
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Where   is a very small constant usually chosen, therefore, “optimization can be 
achieved in two steps: first the maximal reduction of inputs is computed by the 
optimal  , then movement on the efficient frontier is achieved using slack variable 
𝑠  𝑠            .  2004 .   
 
  DMU will be considered CCR- efficient, if the optimal value of efficiency is equal to 
1. Inefficient DMUs have a value of efficiency less than 1 (Mikušová, P., 2015). The 
fractional program is equivalent to the linear program. When the      has   <1 than it 
is considered as CCR-inefficient. 
3.10.1.2CCR output Oriented Model: 
In CCR output oriented model, the goal is to maximize outputs without changing the 
given input level. The primal form and dual form of CCR output oriented is given 
below. 
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𝑢   𝑣 ≥        𝑖  1   𝑚  𝑟  1   𝑠 
 
 
The dual form of CCR input oriented is given below: 
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  .∑𝑠𝑖 
 
   
 
 
              .     ∑  
 
   
.     𝑠𝑟
  0    𝑟  1   𝑠        7 
 
∑  
 
   
.     𝑠𝑖
  𝑥    𝑖  1   𝑚 
 
   𝑠𝑖
  𝑠𝑖 ≥ 0     1     𝑖  1 . . 𝑚 𝑟  1 . .  𝑠 
  
In the dual model, maximum output augmentation is accomplished through the variable 
 . If the   1 and slacks are not zero, then the unit is inefficient (Sowlati T., 2004). 
To improve the inefficient units, a proportional increase of   in all outputs is required. 
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3.11 BBC model: 
The BBC, model was developed by Banker, R. D., Charnes, A., & Cooper, W. W. 
(1984), which is based on variable return to scale. The CCR model was based on 
constant return to scale where a proportional increase in inputs results in a proportionate 
increase in outputs. 
The BBC model estimates the pure technical efficiency of DMUs with reference to an 
efficient frontier and identifies weather a decision-making unit is operating in 
increasing, decreasing, or constant return to scale (Banker et al 1984). In the CCR 
model, a DMU is considered efficient, it must be both scale and pure technically 
efficient. For a DMU to be considered BCC efficient, it only needs to be pure 
technically efficient.    
3.11.1 BBC input oriented model   
The BCC input oriented model estimates the efficiency of a DMU by solving the 
following linear programing problem. 
 
        ∑  
 
   
 .        
 
 
𝑠𝑢    𝑡 𝑡  ∑𝑣  𝑥  
 
   
 1 
 
 ∑𝑢  𝑦  
 
   
 ∑𝑣  𝑥  
 
   
 𝑢  0       1      
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 𝑢  𝑣 ≥       𝑟  1   𝑠    𝑖  1   𝑚 “ 
 
𝑢     Free 
 
The dual form of this program is expressed as: 
 
𝑚𝑖       ∑𝑠𝑖 
 
   
  ∑𝑠𝑟 
 
   
 
 
𝑠𝑢    𝑡 𝑡  .      𝑥   ∑  
 
   
 . 𝑦   𝑠
  0     𝑖  1   𝑚 
 
∑  
 
   
. 𝑦   𝑠𝑟
  𝑦      𝑟  1   𝑠 
 
∑  
 
   
 1         1     
 
    𝑠𝑟
  𝑠𝑖 ≥ 0       1      𝑖  1   𝑚 𝑟  1   𝑠 
Based on above question a unit is BCC-efficient if    1 and all slacks are zero. The 
envelopment surface in the BBC model is variable return to scale because of the 
convexity constraint ∑   1 in the dual and 𝑢  which is the unconstraint variable, in 
the primal problem (Banker et al 1984). 
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3.11.2BCC output oriented model: 
The object of BBC output oriented model is to maximize the output without changing 
the inputs. The primal formulation of BBC output oriented model. 
 
         ∑  
 
   
.         
 
𝑠𝑢    𝑡 𝑡     ∑𝑢 
 
   
. 𝑦   1 
 
∑𝑣 
 
   
 𝑥   ∑𝑢 
 
   
. 𝑦   𝑣 ≥ 0    1 . .     
 
𝑢  𝑣 ≥      𝑖  1 . .  𝑚    𝑟  1   𝑠 
 
    Free 
 
The dual form of the above equation is  
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 .       𝑦   ∑  
 
   
 . 𝑦   𝑠𝑟
  0  𝑟  1 . .  𝑠 
 
∑  
 
   
 . 𝑥    𝑠𝑖
  𝑥     𝑖  1   𝑚           
∑  
 
   
 1 
 
   𝑠𝑖
  𝑠𝑟 ≥ 0     1 . .    𝑖  1   𝑚 𝑟  1   𝑠 
 
Maximal output augmentation is accomplished through  . Based on the BBC output 
oriented model, a unit is efficient if and only if   1 and all the slacks are zero. 
 
3.12Data and model Specifications: 
Major data for this research were obtained form the banks’ financial statements and the 
Afghan central bank. In this study we select three inputs, which are employees expenses, 
total assets, and interest expenses, and three outputs, which are interest income, total 
customer deposits, and total loan. In this study we excluded one private bank 
(Afghanistan commercial bank) due to the unavailability of data. We used a productions 
model.  
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3.13 DEA Window analysis: 
Charnes et al. (1985) has first introduced a technique called window analysis in DEA. 
Window analysis technique works on the principle of a moving average and it is useful 
in detecting the performance of a decision making unit over time (cooper et al, 2007). In 
window analysis the performance of each DMU is considered a different entity in each 
time period but comparable in the same window (Cooper, W. W., Seiford, L. M., & Zhu, 
J., 2011). “Such capability in the case of a small number of DMUs and a large number 
of inputs and outputs would increase the discriminatory power of the DEA 
models”(Cooper, Seiford, and Zhu, 2011). 
In order to investigate the changes in the efficiency level of Afghanistan’s banking 
sector we will use the DEA window analysis approach. This approach allows 
comparison of bank efficiency over a six years time period.  
The following formula from Cooper, W. W., Seiford, L. S., & Tone, K. (2007) is used 
to determine the number of windows, number of DMUs in each window, and number of 
different DMUs. If N is the number of DMUs, K is the number of time period, and w is 
the number of windows than the length of window P should be less than or equal to the 
number of the time period  (     where the length of the window can be calculated 
for this formula (P=
   
 
 . 
According to Asmild et al. (2004), if there is N DMUs (n=1…N) with r inputs to 
produce s outputs at time period T (t=1…T). Let     
  represent an observation  
 
 45 
(N) In period (t) with input vector   
 =
𝑥 
  
.
𝑥 
  
 And output vector 𝑦 
 =
𝑦 
  
.
𝑦 
  
  if the window 
starts at time k (1      with width w  1  𝑤      , than the matrices of inputs 
and outputs are expressed as below. 
 
 
 
    (
𝑥 
  𝑥 
 
𝑥 
    𝑥 
   
𝑥 
    𝑥 
   
)              (
𝑦 
  𝑦 
 
𝑦 
    𝑦 
   
𝑦 
    𝑦 
   
) 
 
Substituting the input and output matrix of     
  into the CCR or BCC models will 
produce the result of the DEA window analysis. In the second stage we use the DEA 
window analysis to detect the performance of each bank within the same window. 
 
3.14 Malmquist Total Factor Productivity  
Generally, In DEA the efficiency analysis is measured for a specific time period. 
However, it is important to consider how efficiency changes over time. For example, if 
there is significant change in technology of an industry it is very difficult to assess the 
efficiency change of a firm; weather the increase in efficiency score each year is a result 
of improvement in technical efficiency or technological change. The change in total 
factor productivity by time can be measured if panel data is available. 
Malmquist Total factor Productivity index in DEA measures the productivity change of 
DMUs by time. Malmquist (1953) first introduced the concept of Malmquist 
Productivity as a quantity for analyzing the consumption of inputs. Afterward, Färe, R., 
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Grosskopf, S., Lindgren, B., & Roos, P. (1992) developed DEA MTFP index directly 
from inputs and outputs. Based on Färe, R et al (1992) work DEA-MI, constructs an 
efficiency frontier over the whole sample realized by DEA and than computes the 
distance of individual observation from the frontier.  DEA-MI is a great tool to measure 
the productivity change of DMUs over time. Based on Färe, R et al (1992) method, if 
there is N set of DMUs that each DMU consuming m different inputs to produce s 
outputs. 
 xij
t , yrj
t  Are the ith and rth input and output respectively of jth DMU at any given point 
t. the DEA-MI requires two single-period and two mixed-period measures that is given 
below. Färe, R et al (1992) specified output based MPI as below. 
 
 
Malmquist Productivity index is decomposed into efficiency change and technical 
change. The first term without brackets represent efficiency change and the bracketed 
term shows technical change. MPI represent the productivity of production point 𝑥     
relative to  𝑥    . According to Coelli, T. (1996) one index uses period s technology and 
the other uses period t technology. Based on the DEA-MI a value greater than one 
shows TFP growth form point T to S. To calculate the above equation four-component 
distance functions, which involves 4 linear-programing problems should be solved 
similar to Farrell TE measures. 
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Equation one is output oriented LP where the production point S is compared to 
technology T. Based on DEA-MI all the above four LP must be calculated for each 
banks in the sample. If there are N firms, we need to calculate N  3  2  LP’s. In 
this research the number of banks are 14 and the time period is 6, we solve 14 
 3  6  2  224 LP’s. The results for each bank and every adjacent pair of time 
period is tabulated in next chapter 
The figure 3.4 illustrates a productive frontier with an efficient level of output (Y) that 
can be produced from a given level of inputs (X) and has been constructed on the 
assumption that the frontier can be shifted form time t to F (t 1). The diagram clearly 
shows that there are two frontiers F (t) and F (t 1  where F (t) is the current frontier 
and F (t 1  is the future frontier. In time t, DMU efficiency can be deduced by a 
horizontal distance ratio OC/OR. In order to make production technically efficient in 
time t inputs can be reduced. In period t 1, input should be multiplied by horizontal 
distance ratio OE/OK in order to achieve comparable technical efficiency that found in 
the period t (Worthington, 1999). The relative movement of any DMU over time 
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depends on its position relative to the corresponding frontier (technical efficiency) and 
the position of the frontier itself (technology change). 
 
Figure 3. 4 Malmquist productivity index and productivity change from time (t to t    
 
 
 
Source Worthington (1999) 
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4.Chapter Four 
4.1Empirical result and Discussion: 
In the first stage, we used input-oriented CCR Data Envelopment Analysis model based 
on cross section data (average of inputs and outputs of all bank from 2009 to 2014). 
Based on the CCR input-oriented DEA results, all three state banks (Pashtany bank, 
Banke-Millie Afghan, and Kabul bank) are efficient banks with perfect score of 1.000. 
Out of eight private commercial banks in Afghanistan four banks (Afghanistan 
international bank, Afghan United bank, The First Micro finance bank, and Ghazanfar 
bank) are efficient with perfect score of 1.000, while the other four banks (Maiwan bank, 
AZIZI bank, Bakhter bank, and ARIAN bank) are technically inefficient banks with the 
score of 0.967, 0.949, 0.785, and 0.732 respectively. In this study the three braches of 
foreign banks (Bank Alfalah, Habib bank, and National Bank of Punjab) are the least 
efficient banks with technical efficiency score of 0.513, 0.290, and 0.928 respectively. 
The lowest inefficiency score of foreign banks in Afghanistan is as result of limited 
number of branches and activities.   
4.1.1CCR and BCC results: 
Based on table 4.1 the CCR input and output-oriented approach, the DEA efficiency 
score lies between 0.776 and 0.960. Five local banks (Afghanistan international bank, 
The First Micro Finance bank, Kabul bank, Pasthany bank, and GHAZANFAR bank) 
are the only banks with efficiency scores of 1.000, which are in the efficient frontiers 
and were benchmarked in the period of study. Based on annual results in 2009 – 11 
banks, 2010 – eight banks, 2011 – nine banks, 2012 – seven banks, 2013 – eight banks, 
and in 2014 – eight banks were in efficient frontiers. Where the remaining banks were 
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inefficient during the period of study. Figure 4.1 shows the variation of technical 
efficiency under constant return to scale of Afghanistan banks from 2009 to 2014. 
 Based on table 4.2 under the assumption of variable return to scale (BBC) approach the 
DEA average technical efficiency of Afghanistan’s banks range form 0.872 (2010) to 
1.000 (2013).  Seven banks (Afghanistan international bank, The First Micro Finance 
bank, Kabul bank, Pasthany bank, GHAZANFAR bank, ARIAN bank, and AZIZI 
bank) are in the efficient frontier with a technical efficiency score of 1.000 each year 
during the period of study. In year 2009 – 11 banks, 2010 – eight banks, 2011 – ten 
banks, 2012 – thirteen banks, 2013 – fourteen banks, and 2014 – thirteen bank are in the 
efficient frontier.  Figure 4.2 shows the variation of technical efficiency of Afghanistan 
banks from 2009 to 2014 under variable return to scale.  
Table 4. 1 Technical efficiency of Afghanistan banks from 2009-2014 under 
constant return to scale (CCR) 
 
 
 
NO 
 
Bank Name 
 
Technical efficiency  
2009 2010 2011 2012 2013 2014 
1 AIB 1.000 1.000 1.000 1.000 1.000 1.000 
2 Afghan united bank 0.971 0.949 1.000 1.000 1.000 1.000 
3 ARIAN BANK 1.000 1.000 1.000 0.767 0.787 0.881 
4 AZIZI BANK 1.000 1.000 0.973 0.915 1.000 0.819 
5 BAKHTER BANK 1.000 1.000 0.795 0.729 0.910 0.773 
6 The First Micro Finance 1.000 1.000 1.000 1.000 1.000 1.000 
7 MAIWAN Bank 1.000 0.907 1.000 1.000 0.967 1.000 
8 GHAZANFAR BANK 1.000 1.000 1.000 1.000 1.000 1.000 
9 KABUL BANK 1.000 1.000 1.000 1.000 1.000 1.000 
10 PASHTANY BANK 1.000 1.000 1.000 1.000 1.000 1.000 
11 Banke-Millie Afghan 1.000 0.805 1.000 0.673 1.000 1.000 
12 BANK ALFALAH 1.000 0.366 0.449 0.394 0.492 0.309 
13 HABIB BANK 0.699 0.189 0.308 0.197 0.306 0.236 
14 National bank of Punjab 0.769 0.167 0.202 0.186 0.320 0.251 
15 Mean 0.960 0.813 0.830 0.776 0.842 0.805 
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Figure 4 .1 Variation of TE under constant return to scale from 2009 to 2014 
 
 
Table 4. 2 Technical efficiency of Afghanistan bank from 2009-2014 under variable 
return to scale  
 
 
 
NO 
 
Bank Name 
 
Technical efficiency  
 
2009 
 
2010 
 
2011 
 
2012 
 
2013 
 
2014 
1 AIB 1.000 1.000 1.000 1.000 1.000 1.000 
2 Afghan united bank 0.973 0.996 1.000 1.000 1.000 1.000 
3 ARIAN BANK 1.000 1.000 1.000 1.000 1.000 1.000 
4 AZIZI BANK 1.000 1.000 1.000 1.000 1.000 1.000 
5 BAKHTER BANK 1.000 1.000 0.987 1.000 1.000 0.820 
6 The First Micro Finance 1.000 1.000 1.000 1.000 1.000 1.000 
7 MAIWAN Bank 1.000 0.916 1.000 1.000 1.000 1.000 
8 GHAZANFAR BANK 1.000 1.000 1.000 1.000 1.000 1.000 
9 KABUL BANK 1.000 1.000 1.000 1.000 1.000 1.000 
10 PASHTANY BANK 1.000 1.000 1.000 1.000 1.000 1.000 
11 Banke-Millie Afghan 1.000 0.854 1.000 0.678 1.000 1.000 
12 BANK ALFALAH 1.000 0.542 0.533 1.000 1.000 1.000 
13 HABIB BANK 0.726 0.422 0.498 1.000 1.000 1.000 
14 National bank of Punjab 0.822 0.475 0.671 1.000 1.000 1.000 
15 Mean 0.966 0.872 0.906 0.997 1.000 0.987 
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Figure 4. 2 Variation of Technical efficiency under variable return to scale from 
2009 to 2014 
 
  
Table 4. 3 Scale efficiency of Afghanistan banks from 2009 to 2014 under variable return to 
scale 
 
 
 
NO 
 
Bank Name 
Scale efficiency  
 
2009 
 
2010 
 
2011 
 
2012 
 
2013 
 
2014 
1 AIB 1.000 1.000 1.000 1.000 1.000 1.000 
2 Afghan united bank 0.998 D 0.952 D 1.000 1.000 1.000 1.000 
3 ARIAN BANK 1.000 1.000 1.000 0.767 I 0.787 I 0.881 I 
4 AZIZI BANK 1.000 1.000 0.973 D 0.915 D 1.000 0.819 D 
5 BAKHTER BANK 1.000 1.000 0.804 I 0.729 I 0.910 I 0.943 I 
6 The First Micro Finance 1.000 1.000 1.000 1.000 1.000 1.000 
7 MAIWAN Bank 1.000 0.990 I 1.000 1.000 0.967 D 1.000 
8 GHAZANFAR BANK 1.000 1.000 1.000 1.000 1.000 1.000 
9 KABUL BANK 1.000 1.000 1.000 1.000 1.000 1.000 
10 PASHTANY BANK 1.000 1.000 1.000 1.000 1.000 1.000 
11 Banke-Millie Afghan 1.000 0.943 D 1.000 0.994 I 1.000 1.000 
12 BANK ALFALAH 1.000 0.675 I 0.843 I 0.394 I 0.492 I 0.309 I 
13 HABIB BANK 0.962 I 0.448 I 0.419 I 0.197 I 0.306 I 0.236 I 
14 National bank of Punjab 0.936 I 0.352 I 0.301 I 0.186 I 0.320 I 0.251 I 
15 Mean 0.993 0.883 0.881 0.799 0.842 0.817 
 Table 4.3 shows the scale efficiency of Afghanistan banks form 2009 to 2014. Based 
on the scale efficiency results only four banks (two private and two governmental 
banks) are scale efficient with perfect score of one during the period of the study where 
0
0.2
0.4
0.6
0.8
1
1.2
A
n
n
u
a
l 
M
e
a
n
  
Banks  
Variation Technical Efficiency (VRS) 
2009
2010
2011
2012
2013
2014
 53 
the other banks are scale inefficient that show increasing and decreasing return trend 
during the period of the study. Based on table 4.3 the results of inefficiency of banks 
under the variable return to scale are as result of scale inefficiency rather than technical 
efficiency. 
Table 4. 4 technical Efficiency of Afghanistan based on cumulative average from 
2009-2014 
DMU  Bank Name Technical efficiency  
1 Afghanistan International Bank 1.000 
2 Afghan United Bank 1.000 
3 ARIAN BANK 0.732 
4 AZIZI BANK 0.949 
5 Bakhter bank 0.785 
6 The First Micro Finance 1.000 
7 Maiwan Bank 0.967 
8 Ghazanfar Bank 1.000 
9 Kabul bank 1.000 
10 Pashtany bank 1.000 
11 Banke-Millie Afghan 1.000 
12 Bank Alfalah 0.513 
13 Habib bank 0.290 
14 National bank of Punjab 0.280 
Mean 0.823 
 
Figure 4. 3 Variation of Technical efficiency of Afghanistan banks based of 
window analysis from 2009 to 2014 
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In second stage as the results are tabulated in table 4.5, under variable return to scale 
assumption, the result of input-oriented DEA, all three state banks are technically 
efficient with a perfect score of 1.000. Out of eight private commercial banks, seven 
banks (Afghanistan international bank, Afghan United bank, The First Micro finance 
bank, Ghazanfar bank, AZIZI bank, Bakhter bank, and ARIAN bank) are technically 
efficient with a perfect score of 1.000, but only one bank (Maiwan bank) is inefficient 
with technical inefficiency score of (0.976). On the other hand two out of three branches 
of foreign banks (Bank Alfalah and National bank of Punjab) are technically efficient 
with a perfect score of 1.000, while Habib bank is an inefficient bank (0.990). Figure 
4.4 shows the variation of technical efficiency of Afghanistan banks from 2009 to 2014 
under the variable return to scale. 
 
Figure 4 .4 Variation of technical efficiency of Afghanistan banks under Variable 
return to scale  
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Table 4 .5 Input-oriented DEA results of Afghanistan banks based Cumulative average from 
2009-2014 under Variable Return to Scale 
Note: CRSTE = technical efficiency from constant return to scale DEA 
      VRSTE = technical efficiency from Variable return to scale DEA 
      Scale = scale efficiency = CRSTE/VRSTE 
      IRS  = Increasing return to scale  
      DRR= Decreasing return to scale  
4.1.2Window analysis results 
In second stage we used a DEA window analysis under constant return to scale. The 
technical efficiency Afghanistan’s banks are investigated form 2009-2014, in three-year 
window length. The score of banks in different years within the same window shows 
how the efficiency of a bank changes form one year to the next. The column view 
shows the efficiency for the same year measured against different windows. DEA 
window analysis also enables us to compare the performance of each bank over a period 
DMUs Banks CRSTE VRSTE SE 
1 Afghanistan International Bank 1.000 1.000 1.000  -  
2 Afghan United Bank 1.000 1.000 1.000  -  
3 ARIAN BANK 0.732 1.000 0.732 IRS 
4 AZIZI BANK 0.949 1.000 0.949 DRS 
5 Bakhter bank 0.785 1.000 0.785 IRS 
6 The First Micro Finance 1.000 1.000 1.000  -  
7 Maiwan Bank 0.967 0.976 0.991 IRS 
8 Ghazanfar Bank 1.000 1.000 1.000  -  
9 Kabul bank 1.000 1.000 1.000  -  
10 Pashtany bank 1.000 1.000 1.000 
11 Banke-Millie Afghan 1.000 1.000 1.000  -  
12 Bank Alfalah 0.513 1.000 0.513 IRS 
13 Habib bank 0.290 0.990 0.293 IRS 
14 National bank of Punjab 0.280 1.000 0.280 IRS 
Mean 0.823 0.998 0.825 
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of six years, and identify the best banks and worst banks during the period of study. 
Based on table 4.6 the window analysis results show that five private commercial banks 
(Afghanistan international bank, Afghan united bank, Bakhter bank, The First Micro 
Finance bank, and Ghazanfar bank) showed steady performance in each window with a 
perfect score of technical efficiency of 1.000. On other hand the performance of AZIZI 
bank, one the largest private banks in Afghanistan, which had been efficient from 2009 
to 2013, but dropped in 2014 to 0.934. The performance of the remaining two private 
banks, Maiwan bank dropped in 2010 to 0.906, but it was efficient after 2010, while the 
efficiency score of ARYIAN bank dropped to 0.898 in 2013. Kabul bank is the only 
state bank with steady performance in all windows, while the remaining two banks were 
less productive in 2010 with a technical inefficiency score of 0.991 for Banke-Millie 
Afghan, and 0.984 for Pashtany bank where the performance of these two banks 
improved after 2010.  On the other hand, the technical efficiency of two branches of 
foreign banks, Habib bank declined to 0.948 in 2014. Bank Alfalah was efficient in year 
2009 and 2011, but it was inefficient in other years. The National Bank of Punjab was 
the only branch of foreign bank that was efficient during the period of study from 2009 
to 2014.  Figure 4.5 shows the variation of technical efficiency of Afghanistan banks 
from 2009 to 2014 based on window analysis.  
Table 4 .6 Technical efficiency of Afghanistan banks based on window analysis 
result from 2009-2014 
 
 
Afghanistan 
International 
Bank  
 
2009 2010 2011 2012 2013 2014 Mean  
1 1 1    1 
 1 1 1   1 
  1 1 1  1 
   1 1 1 1 
 1 
 
 
1 1 1    1 
 1 1 1   1 
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Afghan United 
bank  
  1 1 1  1 
   1 1 1 1 
 1 
 
 
ARIAN BANK 
1 1 1    1 
 1 1 1   1 
  1 1 1  1 
   1 0.898 1 0.966 
 0.991 
 
 
AZIZI BANK 
1 1 1    1 
 1 1 1   1 
  1 1 1  1 
   1 1 0.934 0.978 
 0.9915 
 
 
Bakhter bank 
1 1 1    1 
 1 1 1   1 
  1 1 1  1 
   1 1 1 1 
 1 
 
 
The First  Micro 
Finance bank 
1 1 1    1 
 1 1 1   1 
  1 1 1  1 
   1 1 1 1 
 1 
 
 
Maiwan bank 
1 1 1    1 
 0.906 1 1   0.969 
  1 1 1  1 
   1 1 1 1 
  0.992 
 
 
Ghazanfar Bank 
1 1 1    1 
 1 1 1   1 
  1 1 1  1 
   1 1 1 1 
 1 
 
 
Kabul bank 
1 1 1    1 
 1 1 1   1 
  1 1 1  1 
   1 1 1 1 
 1 
 
 
Pashtany bank 
1 0.984 1    0.995 
 0.984 1 1   0.995 
  1 1 1  1 
   1 1 1 1 
 0.997 
 
 
1 0.991 1    0.997 
 1 1 1   1 
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Banke-millie  
Afghan  
  1 1 1  1 
   1 1 1 1 
 0.997 
 
 
Bank Alfalah  
1 1 1    1 
 0.943 0.951 1   0.965 
  0.951 1 0.897  0.949 
   1 0.897 0.999 0.965 
 0.969 
 
 
Habib bank 
1 1 1    1 
 1 1 1   1 
  1 1 1  1 
   1 1 0.948 0.983 
 0.995 
 
 
National Bank of 
Punjab  
1 1 1    1 
 1 1 1   1 
  1 1 1  1 
   1 1 1 1 
 1 
 
Figure 4. 5 Variation of Technical efficiency from 2009 to 2014 under window 
analysis 
 
In the first stage we applied the CCR input-oriented and output-oriented model, and the 
BCC input and output oriented models to measure the technical efficiency of the banks. 
Both CCR and BCC models are based on a cross-section of data that measures the 
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window analysis approach, which is based on a moving average that detects the 
performance of a decision making unit over time. Based on the DEA window analysis 
result it is difficult to determine weather the improvements in the efficiency level of 
banks are due to technological innovation or management practices. Thus, in the third 
stage we used the DEA Malmaquist total factor productivity approach to measure the 
efficiency and productivity of change for Afghanistan’s banks during the period of the 
study.  
4.1.3 Malmaquist Total Factor Productivity Change of Afghanistan Banks: 
We applied DEA MTFP approach to measure the total factor productivity and it’s 
corresponding changes (efficiency change, technical efficiency change, pure technical 
efficiency change, scale efficiency change, and total factor productivity change) of 
Afghanistan’s banks from 2009 to 2014. For computing the Malmaquist total factor 
productivity, we used DEAP-2.1 version software package, which was developed by 
Tim Coelli (1996). If the value of Malmquist index or any of its components (efficiency 
change, technical efficiency change, pure technical efficiency change, scale efficiency 
change, and total factor productivity change) is less than one, it shows regress or 
deterioration in performance, whereas a value greater than one denotes improvement in 
the performance of a particular component. It is very difficult to assess the increase or 
decrease of banks efficiency score for each year as a result of an increase or decrease in 
technical efficiency or technological change.  
Table 4.7 shows the result of Malmquist technical efficiency of Afghanistan banks form 
2009 to 2014. Seven banks (four private and three governmental) are technically 
efficient with perfect score of one while the remaining banks are inefficient during 
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period of study. Maiwan bank and Bakhtar bank are technically inefficient in 2010 and 
2011 respectively but they are efficient in other years during period of study. 
Table 4.8 shows the result of efficiency change of 14 banks in Afghanistan from 2010 
to 2014. As we mentioned above, efficiency change is the product of pure technical 
efficiency change and scale efficiency change. In 2010, the efficiency change ranges 
from 0.217 to 1.000 with the mean value of 0.742. The efficiency change value of eight 
banks is equal to one in the year 2010, which includes two state banks and six 
commercial banks. Three foreign banks, two private banks, and one state bank were 
found to decline in 2010. The National Bank of Punjab stands last with 78.3% decline 
in efficiency.  
For the year 2011 the efficiency change ranges from 0.795 to 1.242 with a mean value 
of 1.044. Six banks (four private banks and two state banks) show no efficiency change, 
while six other banks (three foreign banks, two private banks, and one state bank) 
showed a significant increase in efficiency form the previous year. Two banks showed a 
decline in efficiency. Banke-Millie Afghan stands at the top with 24.2% increase and 
Bakhter Bank stands last with a 20.5 % decline. 
In year 2012, the efficiency change ranges from 0.673 to 1.000 with the mean value of 
0.926. The efficiency change value is one for six banks (four private banks and two 
state banks), the other banks show a decline in the efficiency change value. Banke-
Millie Afghan stands last with a 32.7 % decline. 
Similarly, in year 2013 the efficiency change ranges from 0.967 to 1.723 with the mean 
value of 1.146. Seven banks increased their efficiency, five banks efficiency values did 
not change, and only one bank declined in efficiency. Banks Alfalah stands on top with 
a 72.3% increase, where Maiwan bank stands last with a 3.3% decline. 
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In 2014, efficiency change ranged from 0.629 to 1.119 with a mean value of 0.919.  
Two private banks showed an increase in efficiency, seven banks (three state and four 
private) showed no change, six other banks, including three foreign banks, showed a 
decline. Arian Bank stands at top with an 11.9 % increase, and Bank Alfalah stands last 
with a 37.1% decline. Figure 4.6 shows the variation of Malmquist technical efficiency 
change of Afghanistan banks from 2009 to 2014 under variable return to scale. 
 
Table 4. 7 Malmquist technical efficiency of Afghanistan banks from 2009 to 2014 
under variable return to scale  
 
 
 
NO 
 
Bank Name 
 
Technical Efficiency  
 
2009 
 
2010 
 
2011 
 
2012 
 
2013 
 
2014 
1 AIB 1.000 1.000 1.000 1.000 1.000 1.000 
2 Afghan united bank 0.973 0.996 1.000 1.000 1.000 1.000 
3 ARIAN BANK 1.000 1.000 1.000 1.000 1.000 1.000 
4 AZIZI BANK 1.000 1.000 1.000 1.000 1.000 1.000 
5 BAKHTER BANK 1.000 1.000 0.987 1.000 1.000 0.820 
6 The First Micro Finance 1.000 1.000 1.000 1.000 1.000 1.000 
7 MAIWAN Bank 1.000 0.916 1.000 1.000 1.000 1.000 
8 GHAZANFAR BANK 1.000 1.000 1.000 1.000 1.000 1.000 
9 KABUL BANK 1.000 1.000 1.000 1.000 1.000 1.000 
10 PASHTANY BANK 1.000 1.000 1.000 1.000 1.000 1.000 
11 Banke-Millie Afghan 1.000 0.854 1.000 0.678 1.000 1.000 
12 BANK ALFALAH 1.000 0.542 0.533 1.000 1.000 1.000 
13 HABIB BANK 0.726 0.442 0.498 1.000 1.000 1.000 
14 National bank of Punjab 0.822 0.475 0.671 1.000 1.000 1.000 
15 Mean 0.966 0.872 0.906 0.977 1.000 0.987 
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Figure 4.6 the variation of Malmquist (VRS) technical efficiency of Afghanistan banks 
From 2009 to 2014  
 
 
 
 
 
Figure 4.6 show the variation of Malmquist (VRS) technical efficiency of Afghanistan 
banks from 2009 to 2014. As we discussed the result of Malmquist Technical efficiency 
under variable return to scale in 2009, eleven banks were efficient and the other thee 
bank were inefficient (one private and two branches of foreign bank). In  2010, the 
technical efficiency of Afghanistan banks was dropped as result, six banks were 
inefficient and the other eight banks were efficient. In 2011, out of fourteen banks 10 
banks are efficient while the other four banks are inefficient. In 2012, only one 
governmental bank (bank-mile-afghan) were inefficient while the other 13 banks are 
efficient. In 2013 all 14 banks are efficient with perfect score of one. In 2014, out of 14 
banks 13 of them were technically efficient with perfect score of one and only one bank 
Private bank (Bakhtar bank) is not efficient. 
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Table 4. 8 Malmquist Efficiency change of Afghanistan banks from2010-2014 
 
Figure 4 .7 variation of Efficiency change of Afghanistan banks from 2009-2014 
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NO 
 
 
Bank Name 
 
Efficiency change 
 
2010 
 
2011 
 
2012 
 
2013 
 
2014 
1 AIB 1.000 1.000 1.000 1.000 1.000 
2 Afghan united bank 0.976 1.054 1.000 1.000 1.000 
3 ARIAN BANK 1.000 1.000 0.767 1.026 1.119 
4 AZIZI BANK 1.000 0.973 0.941 1.093 0.819 
5 BAKHTER BANK 1.000 0.795 0.917 1.248 0.849 
6 The First Micro Finance 1.000 1.000 1.000 1.000 1.000 
7 MAIWAN Bank 0.907 1.103 1.000 0.967 1.034 
8 GHAZANFAR BANK 1.000 1.000 1.000 1.000 1.000 
9 KABUL BANK 1.000 1.000 1.000 1.000 1.000 
10 PASHTANY BANK 1.000 1.000 1.000 1.000 1.000 
11 Banke-Millie Afghan 0.805 1.242 0.673 1.486 1.000 
12 BANK ALFALAH 0.366 1.229 0.877 1.249 0.629 
13 HABIB BANK 0.271 1.102 0.943 1.557 0.771 
14 National bank of Punjab 0.217 1.208 0.920 1.723 0.785 
15 Mean 0.742 1.044 0.926 1.146 0.919 
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Table 4.9 shows the technical efficiency change (TEC) of Afghanistan’s banks from 
2010 to 2014. The results show that in 2010 the range of technical efficiency change 
lies between 0.562 and 3.257, with a mean value of 1.341. As per the results of the TEC, 
nine banks (four private, three foreign, and two state banks) were increasing, while the 
remaining five banks were decreasing. Three branches of foreign banks are highly 
efficient in technology. 
In 2011, the technical efficiency change ranges form 0.733 to 1.491 with a mean value 
of 1.203. Nine banks (six private and three state) were increasing and five banks (three 
foreign and two private) were decreasing. Afghanistan’s international banks stands at 
the top with a 49.1% increase in technical efficiency, and the National Bank of Punjab 
last with a 26.7 % decline in technical efficiency. 
In 2012, the technical efficiency change ranged form 0.957 to 1.377 with a mean value 
of 1.069.  Nine banks (four private and three foreign, two state banks) were increasing; 
five banks (three private and one foreign) were decreasing. Bank Alfalah stands at top 
with a 37.7% increase in TEC, and GHAZANFAR Bank stands last with a 4.3% 
decrease in TEC.  
 In 2013, the technical efficiency change ranged form 0.520 to 1.013 with a mean value 
0.802. 13 banks showed a decreasing trend, and only one private bank showed an 
increasing trend in technical efficiency change. GHAZANFAR Bank stood at top with a 
1.3 % increase in TEC, and the National Bank of Punjab stood at last with a 48% 
decrease in technical efficiency.  
In 2014, the technical efficiency change ranged form 0.934 to 1.330 with a mean value 
of 1.125. 13 banks showed an increasing trend in TEC, and only one state bank showed 
a decreasing trend in technical efficiency. Afghanistan’s international banks stood at top 
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with a 30% increase in TEC, and Kabul Bank stood last with a 6.6 % decrease in 
technical efficiency. Figure 4.8 shows the variation of TEC form 2009 to 2014. 
Table 4. 9 Malmquist technical efficiency change of Afghanistan banks from 2010 to 
2014 
 
 
 
NO 
 
 
Bank Name 
 
Technical Efficiency change 
 
2010 
 
2011 
 
2012 
 
2013 
 
2014 
1 AIB 2.445 1.491 1.105 0.695 1.330 
2 Afghan united bank 1.106 1.066 0.988 0.949 1.134 
3 ARIAN BANK 1.132 0.781 0.962 0.932 1.067 
4 AZIZI BANK 0.995 0.958 0.987 0.942 1.000 
5 BAKHTER BANK 0.562 1.094 1.028 0.879 1.189 
6 The First Micro Finance 1.057 1.187 1.071 0.810 1.164 
7 MAIWAN Bank 0.690 1.065 1.030 0.907 1.044 
8 GHAZANFAR BANK 0.718 1.044 0.957 1.013 1.097 
9 KABUL BANK 1.393 1.070 1.297 0.738 0.934 
10 PASHTANY BANK 1.148 1.056 1.007 0.985 1.137 
11 Banke-Millie Afghan 0.655 1.234 0.981 0.838 1.118 
12 BANK ALFALAH 2.663 0.911 1.377 0.597 1.196 
13 HABIB BANK 2.6.15 0.812 1.188 0.633 1.039 
14 National bank of Punjab 3.257 0.733 1.077 0.520 1.282 
15 Mean 1.341 1.203 1.069 0.802 1.125 
 
Figure 4. 8 Variation Malmaquist Technical Efficiency change from 2009 to2014 
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Table 4.10 and 4.11 show the result of pure technical efficiency change and scale 
efficiency change for Afghanistan’s banks form 2010 to 2014. As we mentioned above, 
efficiency change is the product of pure technical efficiency and scale efficiency. The 
decrease in efficiency change is mainly attributed to scale inefficiency rather than pure 
technical efficiency based on the result of annual means scale efficiency change for 
Afghanistan’s banks lies between 0.841 and 1.115 with a mean value of 0.941.  This 
shows a 5.9 percent decline in scale efficiency annually. On the other hand the range of 
pure technical efficiency lies between 0.871 and 1.101 with a mean value of 1.005. The 
pure technical efficiency of Afghanistan’s banks has increased by 0.5 % from 2009 to 
2014. Pure technical efficiency changes of eight banks (two governmental and 6 
private) in Afghanistan are constant or increased from 2010 to 2014 while, the pure 
technical efficiency other banks shows progress and regress during period of study. At 
the some time the pure technical efficiency of Afghanistan banks increased form from 
2011 to 2013 but drooped in 2014. Table 4.10 shows the result of pure technical 
efficiency change of Afghanistan banks form 2010 to 2014 based on MI DEA approach. 
In year 2010– nine banks, 2011 – twelve banks, 2012– thirteen banks, 2013 – fourteen 
banks and 2014 – thirteen banks are pure technical efficient. 
Table 4.11 shows the result of scale efficiency change of Afghanistan banks form 2010 
to 2014 based on MI DEA approach. Out of 14 banks only 4 banks (two governmental 
and two private) banks were scale efficient during period of study while the other ten 
banks shows regress and progress in scale efficiency change from 2010 to 2014. In year 
2010– 8 banks, 2011 – ten banks, 2012– seven banks, 2013 – twelve banks and 2014 – 
ten banks are scale efficient. 
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Table 4. 10 Malmquist pure technical efficiency change of Afghanistan banks from 
2010 to 2014 
 
 
 
NO 
 
Bank Name 
 
Pure technical Efficiency change 
 
2010 
 
2011 
 
2012 
 
2013 
 
2014 
1 AIB 1.000 1.000 1.000 1.000 1.000 
2 Afghan united bank 1.024 1.004 1.000 1.000 1.000 
3 ARIAN BANK 1.000 1.000 1.000 1.000 1.000 
4 AZIZI BANK 1.000 1.000 1.000 1.000 1.000 
5 BAKHTER BANK 1.000 0.987 1.013 1.000 0.820 
6 The First Micro Finance 1.000 1.000 1.000 1.000 1.000 
7 MAIWAN Bank 0.916 1.091 1.000 1.000 1.000 
8 GHAZANFAR BANK 1.000 1.000 1.000 1.000 1.000 
9 KABUL BANK 1.000 1.000 1.000 1.000 1.000 
10 PASHTANY BANK 1.000 1.000 1.000 1.000 1.000 
11 Banke-Millie Afghan 0.854 1.171 0.678 1.476 1.000 
12 BANK ALFALAH 0.542 0.983 1.877 1.000 1.000 
13 HABIB BANK 0.581 1.179 2.009 1.000 1.000 
14 National bank of Punjab 0.577 1.412 1.491 1.000 1.000 
15 Mean 0.871 1.054 1.101 1.028 0.986 
 
Figure 4. 9 Variation of pure technical efficiency change of Afghanistan banks 
from 2009 to 2014  
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Table 4. 11 Malmquist scale efficiency change of Afghanistan banks from2010 to 
2014 
 
 
 
NO 
 
Bank Name 
 
Scale Efficiency change 
 
2010 
 
2011 
 
2012 
 
2013 
 
2014 
1 AIB 1.000 1.000 1.000 1.000 1.000 
2 Afghan united bank 0.954 1.050 1.000 1.000 1.000 
3 ARIAN BANK 1.000 1.000 0.767 1.026 1.119 
4 AZIZI BANK 1.000 0.973 0.941 1.093 0.819 
5 BAKHTER BANK 1.000 0.805 0.906 1.248 1.036 
6 The First Micro Finance 1.000 1.000 1.000 1.000 1.000 
7 MAIWAN Bank 0.990 1.010 1.000 0.967 1.034 
8 GHAZANFAR BANK 1.000 1.000 1.000 1.000 1.000 
9 KABUL BANK 1.000 1.000 1.000 1.000 1.000 
10 PASHTANY BANK 1.000 1.000 1.000 1.000 1.000 
11 Banke-Millie Afghan 0.943 1.061 0.994 1.007 1.000 
12 BANK ALFALAH 0.675 1.250 0.467 1.249 0.629 
13 HABIB BANK 0.466 0.935 0.470 1.557 0.771 
14 National bank of Punjab 0.376 0.855 0.617 1.723 0.785 
15 Mean 0.851 0.991 0.841 1.115 0.932 
 
Figure 4. 10 variation of Scale efficiency change of Afghanistan banks from 2009 to 
2014 
 
Based on table 4.12 the total factor productivity of Afghanistan’s banks regressed by 
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regressed by 1.1 and 8.1% respectively, while in 2014 it showed 3.3 % progress . Figure 
4.11 shows the variation of annual total factor productivity change and its components 
from 2010 to 2014. In addition the total factor productivity components also showed 
progress and regress in the period of study from 2010 to 2014. The mean efficiency 
change of Afghanistan banks from 2010 to 2014 is 0.945 that shows 5.5% regress. On 
other hand the mean technical efficiency change and pure technical efficiency of 
Afghanistan banks form 2010 to 2014 are 1.057 and 1.005 that shows 5.7% and 0.05% 
progress but the means scale efficiency change of Afghanistan banks from 2010 to 2014 
is 0.941 that shows 5.9 % decline in the performance of banks. As result the mean total 
factor productivity of Afghanistan is 1.000 that shows no regress and progress. 
Table 4. 12 Average change of TFP and its component of Afghanistan banks from 2010 
to 2014 
Year Efficiency 
Change 
 
Technical 
Efficiency 
Change 
Pure technical 
efficiency 
change 
Scale 
Efficiency 
Total factor productivity  
Change 
2010 0.742 1.341 0.871 0.851 0.995 
2011 1.044 1.023 1.054 0.991 1.068 
2012 0.926 1.069 1.101 0.841 0.989 
2013 1.146 0.802 1.028 1.115 0.919 
2013 0.919 1.125 0.986 0.932 1.033 
Mean 0.945 1.057 1.005 0.941 1.000 
 
Figure 4.11 variation of annual total factor productivity changes of Afghanistan 
banks from 2010 to 2014 
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Table 4.13 shows the total productivity change of Afghanistan banks from 2010 to 2014. 
The total factor productivity of Afghanistan’s banks regressed by 0.5% in 2010 but in 
2011 it showed significant progress by 6.8%. In 2012 and 2013 it regressed by 1.1 and 
8.1% respectively, while in 2014 it showed 3.3 % progress. In addition the mean of total 
factor productivity, which is the product of efficiency change and technical efficiency 
change. Figure 4.12 shows the variation of Total factor productivity change of 
Afghanistan banks form 2010-2014 
Table 4. 13 Total factor productivity change of Afghanistan banks from 2010 to 
2014 
 
 
 
NO 
 
Bank Name 
 
Total factor productivity change 
 
2010 
 
2011 
 
2012 
 
2013 
 
2014 
1 AIB 2.445 1.491 1.105 0.695 1.330 
2 Afghan united bank 1.080 1.124 0.988 0.949 1.134 
3 ARIAN BANK 1.134 0.781 0.738 0.957 1.194 
4 AZIZI BANK 0.995 0.932 0.929 1.029 0.819 
5 BAKHTER BANK 0.562 0.870 0.934 1.098 1.009 
6 The First Micro Finance 1.057 1.187 1.071 0.810 1.164 
7 MAIWAN Bank 0.626 1.174 1.030 0.877 1.080 
8 GHAZANFAR BANK 0.718 1.044 0.957 1.013 1.097 
9 KABUL BANK 1.393 1.070 1.297 0.738 0.943 
10 PASHTANY BANK 1.148 1.056 1.007 0.985 1.137 
11 Banke-Millie Afghan 0.528 1.533 0.660 1.244 1.188 
12 BANK ALFALAH 0.973 1.120 1.208 0.745 0.752 
13 HABIB BANK 1.248 0.895 1.121 0.985 0.801 
14 National bank of Punjab 1.142 0.934 0.991 0.897 1.006 
15 Mean 0.995 1.068 0.989 0.919 1.033 
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Figure 4.12 variation of Total factor productivity change of Afghanistan banks form 
2010-2014 
 
 
Table 4.14 demonstrates the Malmquist index summary for overall banks’ mean. 
Column 3 gives the mean of efficiency change for each individual bank, which is the 
product of pure technical efficiency and scale efficiency, which are shown in column 5 
and 6 respectively. Similarly column 7 gives the mean of total factor productivity, 
which is the product of efficiency change and technical efficiency change. 
The range of total factor productivity lies between 0.874 and 1.301 with a mean value 
of 1.000. Five banks (three private and two state) increased their productivity, and the 
remaining nine banks, including foreign branches, showed a decline in productivity. 
Afghanistan’s international banks stood at top with a 30.1% increase in productivity, 
and BAKHTER Bank last with a 12.6% decline in productivity. Technological 
innovation regresses were the main source for productivity decline for private and state 
banks in Afghanistan during the period of study. On other hand, the main source of 
decline in the productivity of foreign banks was due to a regress in efficiency rather 
than decline in technological innovation. In general, the mean value of TFP is 1.000, 
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which means that the operation of Afghanistan’s banks were stable. Overall, the results 
indicate that the main source of production stability is technical efficiency change rather 
than efficiency change, where the mean annual efficiency change is 0.945 that shows a 
5.5% decline, and the mean annual technical efficiency change is 1.057 that shows a 
5.7% progress in technological innovation. Figure 4.13 shows the total factor 
productivity and its components (efficiency change, technical efficiency change, pure 
technical efficiency change, scale efficiency change and the total factor productivity) of 
Afghanistan banks form 2010 to 2014.  
Figure 4 13 variation of Total factor Productivity and its components of Afghanistan 
banks form 2009 to 2014 
 
 
Table 4. 14 Mean of Malmquist index and its component of Afghanistan banks from 
2009 to 2014 
 
 
NO 
 
 
Bank Name 
Efficiency 
change 
Technical 
Efficacy 
Change 
Pure 
Technical 
efficiency 
Change 
Scale 
Efficiency 
Change 
Total 
Factor 
Productivity 
change 
1 AIB 1.000 1.301 1.000 1.000 1.301 
2 Afghan united bank 1.006 1.046 1.005 1.000 1.052 
3 ARIAN BANK 0.975 0.967 1.000 0.975 0.943 
4 AZIZI BANK 0.961 0.976 1.000 0.961 0.938 
5 BAKHTER BANK 0.950 0.920 0.961 0.988 0.874 
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6 The First Micro Finance 1.000 1.048 1.000 1.000 1.048 
7 MAIWAN Bank 1.000 0.936 1.000 1.000 0.936 
8 GHAZANFAR BANK 1.000 0.955 1.000 1.000 0.955 
9 KABUL BANK 1.000 1.061 1.000 1.000 1.061 
10 PASHTANY BANK 1.000 1.065 1.000 1.000 1.065 
11 Banke-Millie Afghan 1.000 0.954 1.000 1.000 0.954 
12 BANK ALFALAH 0.791 1.190 1.000 0.791 0.941 
13 HABIB BANK 0.805 1.239 1.066 0.755 0.997 
14 National bank of Punjab 0.799 1.239 1.040 0.769 0.991 
15 Mean 0.945 1.057 1.005 0.941 1.000 
[Note that all Malmquist index averages are geometric means] 
 
Table 4.15 shows the average total assets and return on assets for Afghanistan’s banks 
from 2009-2014. To consider the size of banks in Afghanistan, two state-owned banks 
(Afghanistan international bank AZIZI bank) are the two largest banks in terms of total 
assets respectively, followed by three state-owned banks (Kabul bank, BMA, and 
Pashtany bank) and one private bank (AUB). Based on the three DEA models (CCR 
and BCC, window analysis, and Malmquist total factor productivity), we applied them 
to all six large banks that had a higher mean efficiency compared to the other banks in 
the sample. This means that the size of the bank affects the efficiency level.  
To consider the profitability of banks in Afghanistan, two state-owned banks (BMA and 
Pashtany) had the highest return on assets, followed by the First Micro Finance, AUB, 
and Ghazanfar Bank. Based on ROA percentages, all profitable banks showed a high 
level of efficiency compared to less profitable banks. Only Kabul bank, despite losses 
for four consecutive years, showed a high level of efficiency under three main DEA 
approaches.  
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Table 4 15 Total Assets and ROA of Afghanistan banks for the year 2014  
No Banks   Total Assets ROA (%) 
1 AIB 47,695,342,709 0.822 
2 AUB 15,300,277,885 1.253 
3 ARIAN BANK 4,212,713,497 0.415 
4 AZIZI BANK 30,616,129,313 1.14 
5 Bakhter bank 6,777,156,170 0.666 
6 BMA 22,167,058,312 1.975 
7 Pashtany bank 15,872,948,936 1.827 
8 Ghazanfar Bank 6,850,973,821 1.084 
9 Kabul bank 27,554,270,244 0.281 
10 Maiwan bank 14,200,877,530 0.957 
11 The First Micro Finance bank 9,498,523,925 1.643 
12 Bank Alfalah  6,946,300,080 0.577 
13 Habib Bank 6,849,917,409 0.299 
14 National bank of Punjab 6,871,490,105 0.266 
Source: Afghanistan central bank 
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CHAPTER FIVE 
5.1Conclusion: 
This study measured the performance of Afghanistan’s banks under three different DEA 
models from 2009 to 2014. These models were the CCR and BCC models, window 
analysis, and DEA-MI. Based on the first DEA model, the results suggested that the 
five banks are CCR efficient, and seven banks are BCC efficient, and positioned on the 
efficient frontier that should be benchmarked to other Afghan banks as they were they 
only banks that were efficient form 2009 to 2014. In the BCC model we found that the 
inefficiency of Afghanistan’s banks was the result of scale inefficiency rather than pure 
technical efficiency.  Based on the CCR and BCC models, local banks are efficient 
compared to branches of foreign banks. Based on window analysis results, six local 
banks and only one foreign bank were technically efficient, while the remaining banks 
were inefficient during the period of study. Two branches of foreign banks are the least 
efficient under both the CCR and BCC models compared to the other banks in the 
sample. Based on the Malmquist DEA approach, Afghanistan’s banks remained 
constant during the term of productivity.  Only Five local banks out 14 banks had 
increased their productivity during the period of study, while the other banks, including 
branches of foreign banks, showed a decline in productivity form 2009 to 2014. The 
main source of stability in productivity for Afghanistan’s banks was attributed to 
efficiency changes rather than technological innovation. This means that the majority of 
banks did not efficiently select their input combinations, and did not operate at the 
constant return to scale. On other hand, Afghan banks change in technical efficiency 
showed progress, which means that they took full advantage of new technologies. The 
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main source of decline in the productivity of foreign banks was due to a regress in 
efficiency changes rather than technical efficiency changes.  
In this research, total assets measured bank size, and the profitability of banks was 
measured by net operating income to total assets.  
When the size of the bank is considered large, banks in terms of total assets and the 
number branches in Afghanistan, the results suggested that Kabul Bank, Afghanistan’s 
largest bank, was an efficient bank based on all three models (CCR and BCC, window 
analysis, and DEA-Malmquist Index). On the other hand, medium sized banks were 
more efficient than smaller banks based on the three models. 
Seven local banks (AIB, AUB, TMFB, Kabul bank, and Pashtany bank) had the highest 
technical efficiency score based on the three different models (CCR and BCC, Window 
analysis, and DEA-MI) applied in this study from 2009 to 2014. This means that these 
banks were positioned on the efficient frontier and should be benchmarked to the other 
banks in Afghanistan as they were found to be efficient using all three models. On the 
other hand, the remaining banks showed different results based on different models. 
Branches of foreign banks were the least efficient banks under the CCR model, but 
under the window analysis approach only one foreign bank (National bank of Punjab) 
was in the efficient frontier, and the remaining two banks were below the efficient 
frontier. In general, the productivity of foreign banks declined in the period of study. 
The main source of decline in productivity was due to efficiency changes rather than 
pure technical efficiency changes. 
Based on the three DEA models (CCR and BCC, window analysis, and Malmquist total 
factor productivity) we applied, all six large banks had a higher mean efficiency 
compared to other banks in the sample. This means that the size of the bank affects its 
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efficiency level. Based on ROA percentage, all profitable banks showed high levels of 
efficiency compared to less profitable banks. On other hand, Kabul Bank, despite of 
losses for four consecutive years, showed high levels of efficiency under all three main 
DEA approaches. 
For bank managers and policy makers in business efficiency is one of the important 
indicators. The ability of a bank to operate more efficiently is key to achieve growth, 
profitability and competitiveness. In addition the efficiency of banking is important for 
regulators and policy makers to formulate polices that can affect the banking sector and 
economy of Afghanistan as a whole. This study bears some useful managerial 
implications for banks managers, shareholders, policy makers and regulators. First, as 
we observed that seven local banks (AIB, AUB, TMFB, Kabul bank, and Pashtany 
bank) have the highest technical efficiency score based on the three different models 
(CCR and BCC, Window analysis, and DEA-MI) applied in this study from 2009 to 
2014, but the remaining seven banks including three branches of foreign banks were 
inefficient during the period of study, they need to improve on their efficiency level.  
Second, in such intense and competitive scenario it is very important for managers and 
policy makers of Afghanistan banks to utilize their resources efficiently where 
inefficient banks will be put out of the market by more efficient banks. 
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5.2 Limitation of studies and direction of future research 
Since DEA is a non-parametric technique, it is difficult to test statistical hypotheses. 
Other main disadvantage of DEAP 2.1 is that it is not compatible with negative values. 
DEA is good to estimate the relative efficiency of DMU, but it converges very slowly to 
absolute efficiency. The result of this study can be checked for their robustness using 
different parametric and non-parametric methods such as stochastic frontier approach 
and thick frontier approach. And the result of theses methods can be compared to the 
findings of this study. 
This study period is limited to 6 years from 2009 to 2014. A further study may include 
longer period of time to reveal the hidden aspect of the banking efficiency of 
Afghanistan banks.  Therefor the year 2008 was not included in the period of study it is 
useful to measure the efficiency level of Afghanistan banks prior the world financial 
crisis that started in the second half of 2008 and compare the result of banks efficiency 
in Afghanistan before financial crises and after the financial crisis. In addition the 
present study has not been sufficient to determine the dynamic relationship between the 
technical efficiency scores and factors that influence banking efficiency. An extension 
of time period will provide more accurate results. 
This study only includes banks and it is better to include other financial institutions as 
well. A further study should consider other financial institutions. And also it is better to 
use different input and output combinations and also analyze the link between technical 
efficiency in the banking industry and economic growth of Afghanistan.  
In this study we used DEAP 2.1 software to analysis the data. For future studies it 
would be better to use different DEA packages such as DEA solver Pro Version 4 
Frothier Analysis 31.5, on front 202, DEA 1.0, DEA Excel Solver 1.0, EMS 1.30 and 
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Planeer 20. With the help of these packages we can reveal the hidden aspect of the 
banking efficiency in Afghanistan banks and compare the result of different packages. 
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